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INTRODUCTION. 


This REVIEW treats generally the meteorological conditions elsewhere the precipitation was deficient, and from Minnesota 
of the United States and Canada for June, 1889, and is based | westward to the Pacific coast, and over the middle plateau 


| . region, averaged less than one-half the usual amount for June. 
regular and of | The greatest excess occurred in the south Atlantic states, where 


countries. the rainfall exceeded the June average by about 50 per cent. 
On chart i the paths of the centres of ten areas of low The destructive floods at the beginning of the month in sec- 
ure are Shown; the average number traced for June during tions of the Middle States are discussed in this and the pre- 
the last fifteen years being 9.2. This chart also exhibits the ceding issue of the REVIEW. 
hs of the centres of five depressions traced over the north Under the heading ‘‘ Drought” are given extracts from re- 
Atlantic Ocean; the limits of fog-belts west of the fortieth ports of observers in Dakota, Montana, and Idaho relative to 
meridian, and the distribution of icebergs and field ice during the damaging drought that prevailed in those territories. 
the month. The areas of high and low pressure and north In the preparation of this REVIEW data from 2,226 stations 
Atlantic storms are discussed under their respective headings. have been used, classified as follows: 175 Signal Service sta- 
} Chart ii exhibits the distribution of mean atmospheric press- | tions; 124 monthly registers from United States Army post 
ne ™ ure and temperature for the month. The mean temperature surgeons; 1,412 monthly registers from state weather service 
; was below the normal over a greater part of the interior and and voluntary observers; 22 Canadian statjons; 164 stations 
southern parts of the country; and at a large number of sta-| through the Central Pacific Railway Company; 329 marine 
tions in the south Atlantic and east Gulf states, and in the reports through the co-operation of the Hydrographic Office, 
Ohio and upper Mississippi valleys the lowest absolute tem- United States Navy; marine reports through the *‘ New York 
perature noted during the periods of observation was reported. Herald Weather Service ;” monthly weather reports from the 
, At several stations, with short records, on the Pacific coast | local weather services of Alabama, Arkansas, Colorado, Illi- 
, = worth of the fortieth parallel, the maximum temperature was nois, Indiana, Iowa (Weather Crop Bulletin Service), Kansas, 
higher than previously recorded for June. ‘Kentucky, Louisiana, Michigan, Minnesota, Mississippi, Mis- 
Chart iii shows the distribution of precipitation for June, souri, Nebraska, Nevada, New England, New Jersey, New 
1889. More than the average amount of precipitation for the York, North Carolina, Ohio, Pennsylvania, South Carolina, 
month fell from New England and the lower lakes southward Tennessee, and Texas, and international simultaneous obser- 
to the Gulf of Mexico, and thence westward to the Rio Grande vations. Trustworthy newspaper extracts and special reports 
Valley and the middle-eastern slope of the Rocky Mountains; | have also been used. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for June, |regions to the Canadian Northwest Territories within which 
1889, as determined from observations taken daily at 8 a.m. the values varied from 29.80 to 29.90. The mean readings 
and 8 p. m. (75th meridian time), is shown on chart ii by iso- were below 29.90 in the lower Saint Lawrence valley, and fell 
bars. The difference between the mean pressure for June, below 29.95 north of the forty-fifth parallel except on the Pa- 

1888, obtained from observations taken twice daily at the hours cific coast, and in the Rocky Mountain and plateau regions 
tamed and that determined from hourly observations varied at save over a portion of the middle eastern slope. 
the stations named below is as follows: At Washington, D.C., Compared with the pressure chart for May, 1889, an increase 
New York, N. Y., and Boston, Mass., the mean of the 8 a. m. in pressure is shown, except in the Gulf states, the upper Mis- 
and 8 p. m. observations was higher by .005, .006, and .012, re- souri valley, over portions of the middle and southern plateau 
tively, while at Saint Louis, Mo., Chicago, Ill., and San regions, and on the middle and south Pacific coast. The most 
~~ 4 necisco, Cal., the mean of the observations taken at these marked increase in pressure has occurred on the North Caro- 
m= hours was .001, .002, and .014, respectively, lower than the lina coast, where it amounts to .10, and the greatest decrease, 
ime mean pressure. about .10,in the San Joaquin Valley, California. In May, 

The mean pressure for June, 1889, was highest on the North 1889, no well-defined area of high pressure was shown and the 
: lina coast, where it rose to 30.11 at Hatteras. From the| mean pressure was highest along the east Gulf coast and over 
= ee Suthern New England coast southwestward to the eastern Gulf Florida. In the current month the isobar of 30.10, traced on 

m= ast and along the coast of Washington Territory the mean | the North Carolina coast, and the isobar of 30.05, traced on 

Madings rose to or above 30.05. The mean pressure was lowest the coast of Washington Territory, indicate the regions of 

Within an area extending from the lower valley of the Colo- highest pressure over the eastern and western portions of the 

. tao River west of north over southeastern California, where country. From the Colorado Valley northward to the British 

me *iell to 29.76 and 29.75 at Yuma, Ariz., and Keeler, Cal., re-| Possessions north of Montana and Dakota there has been a 

me Pectively. From this region a trough of low mean pressure slight decrease in pressure within the trough of low mean ba- 
‘, tended east of north over the plateau and Rocky Mountain ' rometer which covered that region. 
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Compared with the normal pressure for May the mean press- 
~ ure was above the normal — along the west Gulf coast, in 

the Rio Grande Valley, eastern Wisconsin, Manitoba, and from 
the valley of the Columbia River southward along the Pacific 
coast. The got departures above the normal occurred at 
stations on the New England and south Atlantic coasts, and 
within an area extending from northern Texas northwestward 
over Colorado, where they were more than .05. In sections 
where the mean pressure was below the normal the departures 
were small, except on the middle Pacific coast, where they 
were more than .05. 

BAROMETRIC RANGES. 

The monthly barometric ranges at the several Signal Service 
stations are given in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United States are found to conform, is that 
they increase with the latitude and decrease slightly, though 
somewhat irregularly, with increasing longitude. In June, 
1889, the ranges were greatest over eastern and northern New 
England, where they were more than .90, and least over 
southern Florida, southern Arizona, and along the California 
coast, where they were less than .30. In this month the bar- 
ometric ranges uniformly increased with the latitude (except 
in the central valleys, where they were greatest in the lower 
Missouri valley, whence they decreased slightly northward,) 
and decreased with a fair degree of regularity with increasing 
longitude. Along the Atlantic coast the ranges varied from 
.22 at Key West, Fla., to .93 at Manchester, N. H., Portland 
and Eastport, Me.; between the eighty-second and ninety- 
second meridians, 34 at Mobile, Ala., to .84 at Alpena, Mich. ; 
between the Mississippi River and the Rocky Mountains, .31 at 
Galveston, Tex., to .85 at Leavenworth, Kans.; in the plateau 
and Rocky Mountain regions, .24 at Whipple Barracks (Pres- 
cott), Ariz., to .72 at Fort Custer, Mont.; on the Pacific coast, 
_ = San Diego and Los Angeles, Cal., to .65 at Fort Canby, 

ash. 

AREAS OF HIGH PRESSURE. 

Six well-marked areas of high pressure appeared within or 
near the limits of stations of observation during the month of 
June, three of which crossed the continent from or near the 
north Pacific coast to the Atlantic coast, moving southeasterly 
while the centre remained west of the Mississippi, and after- 
wards almost directly towards the eastward. Two originated 
over the Pacific to the west of California and moved north- 
ward along the coast to near the fiftieth parallel; of these, 
one remained central on the Pacific coast at the close of the 
month, while the other crossed the Rocky Mountains and was 
traced eastward to the south Atlantic coast. One area ap- 
peared north of Montana and disappeared after moving south- 
ward to Minnesota. This was followed two days later by an 
area of high pressure which appeared north of the Lake region, 
apparently moving eastward, and it disappeared to the east of 

ova Scotia. 

The following table exhibits in a concise manner some of the 
more prominent characteristics of the high areas: 


ae ° ° ° Miles. Inches, 
32 75| 8o| 18 ro | Hatteras, N.C........... 30. 28 
nee. 8 s2/ 115 33 7 8.0 | 31* | 10 | Cheyenne, Wyo......... 30- 38 
Ill...... $2] 117 45 2.0 | 25 14 | Assinniboine, Mont.....| 30. 26 
BV 85 “4 2-0 | 31 19 | Halifax, 30. 16 
15 | 40) 40} Ped 11-5 | 15 24 | Toronto, Ont........... 30. 
VE | 40) 127 47 | 126| 2-5/12f | 30 | Fort Canby, Wash...... 30-24 


*This area moved 31 miles per hour while passing over the continent, but it remained 
stationary several days near the south Atlaftic coast. ft Northerly movement. 


I.—On the first of the month the pressure was high over 


Oregon, while areas of low pressure covered the region north 
of Dakota, the southern plateau and southern Rocky Moun. 
tain regions, and a storm of considerable energy, attended by 
heavy rains, prevailed over the Lake region and middle At. 
lantic states. The area of high pressure moved slowly to the 
southeastward to the central Rocky Mountain regions between 
the Ist and the 4th, the pressure decreasing at the centre, but 
the flow of air from the north was sufficient to replace the 
slight depression which existed over Texas on the 3d. It ap. 
parently passed eastward over the southern portion of the con- 
tinent, reaching the south Atlantic states on the 7th, attended 
by a slight increase of pressure. It was most marked as cen. 
tral off the south Atlantic coast on the 8th, where it remained 
until re-enforced by the succeeding area of high pressure. 

Il.—Was first observed in the region northwest of Montana 
on the 8th, and passed southeastward, following the same gen- 
eral course as that described for high area number i, although 
its movement was more rapid and it was more clearly defined 
during its transit over the Mississippi Valley. It passed over 
the Rocky Mountain regions on the 10th, attended by killing 
frosts, and over the Mississippi Valley on the 11th, appar. 
ently uniting with the area of high pressure which had 
remained almost stationary off the south Atlantic coast from 
the 8th to the 12th. This general distribution of pressure con- 
tinued until the 17th, the high areas covering the greater por- 
tions of the country east of the Mississippi. During the 17th 
the pressure on the Atlantic coast declined rapidly owing to 
the advance of a tropical storm from the east Gulf which fol- 
lowed the general course of the Gulf stream. 

Il{.—This area was first observed in the same locality as 
that described for areas numbers i and ii. When it appeared 
on the 13th an extended area of low pressure covered the 
greater portion of the plateau and Rocky Mountain regions. 
It moved southward over Montana, where it was central on 
the 14th, dividing the area of low pressure previously referred 
to, apparently forcing a minor disturbance to the eastward 
over the Lake region, while the principal area of low pressure 
was driven to the westward over the plateau region. The 
pressure attending this area of high pressure decreased as the 
centre approached the upper Mississippi valley, where it was 
last traced as a separate area. 

IV.—Appeared north of the upper lake region on the 17th, 
following closely to the westward a disturbance which passed 
over the Maritime Provinces on the 16th. It moved directly 
eastward during the 17th and 18th north of, and slightly in 
advance of, a tropical storm traced as number vii on chart 
number i. 

V.—Reports from the Pacific coast on the 15th indicated 
the advance of an area of high pressure from the Pacific. The 
succeeding reports from the 15th to the 20th exhibited a gen- 
eral movement of this area of high pressure to the northeast- 
ward, attended by a general increase of pressure over the 
northern plateau and Rocky Mountain regions, the pressure 
remaining below the normal to the southward. During the 
20th the direction of movement changed to the southeast, and 
by the morning of the 21st this area covered the entire region 
from the Rocky Mountains eastward to the Lake region, the 
centre being in western Kansas. It passed directly eastward, 
attended by increasing pressure as it approached the coast, 
and extending from the Gulf northward to British America. 
It passed off the coast on the 25th, but reports indicate that it 
moved slowly and that it had a controlling influence on the 
weather in the Atlantic coast districts until the close of the 
month, the barometer continuing above the normal from Nova 
Scotia southward to Georgia. 

ViI.—Appeared on the Pacific coast on the 28th, and appar 


| ently moved northward to Washington Territory, where it was 


central at the close of the month. The 8 p. m. telegraphic 
report of the 30th exhibited two well-marked areas of high 
pressure, one apparently central northeast of New England 
and extending over the eastern half of the continent, while the 
other covered the Pacific coast, and an extended trough of 
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low pressure covered the Rocky Mountain regions, the barom- 
ie being unusually low in Montana. 


AREAS OF LOW PRESSURE. 


Ten well-defined areas of tow pressure were observed during | 
the month of June, only one of which passed over the Atlan- 
tic within the limits of the coast of the United States, and | 
none of which were traced over the continent south of the’ 
thirty-eighth parallel of latitude. These disturbances gener- | 
ally had their origin or were first observed in the regions north 
of Montana. While no area of low pressure has been traced 
directly from the Pacific coast, three disturbances were first 
observed in the Rocky Mountain regions attended by condi- 
tions which indicated that they had their origin over the pla- 
teau regions or further to the westward. The general course 
of the low areas observed was to the eastward, while west of 
the Mississippi, and afterwards to the north of east. An ex- 
amination of chart number i will show that the centre of no 
disturbance passed over the continent between the lower lake 
region and the Gulf coast. 

The following table exhibits the principal parts regarding 


these low areas: 


and it passed rapidly over the Lake region as a well-marked 
area of low pressure, the barometric pressure increasing, how- 
ever, during the easterly movement, the storm attaining its 
maximum energy during its passage over the central Missis- 
sippi valley and Lake Michigan. The increasing pressure at 
the centre was so rapid as to make it impossible to trace this 
storm to the east of the Lake region, and the indications are 
that it did not reach the coast. 

IV.—This storm also originated within the region north of 
Montana. It was a minor disturbance which was first observed 
on the 10th, and it was at no time central within the limits of 
the United States; its movements eastward, however, have 
been traced from the regular telegraphic reports from the 10th 
to the 13th, on which last date it was passing eastward over 
the Maritime Provinces. In tracing this storm the location of 
the centre at each of the telegraphic reports could be given 
only approximately owing to the high latitnde of its course. 

V.—This disturbance was observed in Idaho on the 12th, 
and was apparently forced to the southeastward by the ad- 
vance of an area of high pressure from the north, which, as 
previously stated, divided this low area and forced the east- 
ern secondary disturbance to the eastward over the Lake re- 


First | Last | | oe gion during the 13th and 14th. Although the movements of 
observed. observed. | this disturbance can be clearly traced from the telegraphic 
No. | reports, it was attended “by no marked change in the weather 
| | | 2 conditions, owing to its slight barometric gradient and the in- 
3 creasing pressure during its easterly movement while passing 
18! over the Lake region. After the centre reached the lower 
| | © | © | Daye. “Inches, Saint Lawrence valley the wind shifted to westerly in New 
2) 48 BD _ 2948 England and on the middle Atlantic coast, attended by local 
S| us| Calgary, 39:34| storms, the wind reaching a maximum velocity of thirty-four 
Vi... 16 47 57| 5-0 27-0 Anticosti, Gulfof 8t.L. 29.33, WI.—This storm appeared north of Montana on the 15th, 
| and apparently approached that region from the north. It 
IX. | =| 3-0 | Iso | moved eastward and developed energy north of the stations 
/of observation during the 16th, 17th, and 18th, when it was 


[and II.—The storm which extended over the eastern por- 


tion of the United States on the 1st of the month bas been 
traced on the charts accompanying the previous REVIEW. | 
This storm remained central north of the Lake region until the 
2d, attended by a secondary disturbance which moved north- 
eastward over the middle Atlantic states to New England 
where it disappeared. The principal disturbance was followed 
by the low area traced as number i which was first observed 
ascentral in southern Wisconsin on the afternoon of the 2d. It) 
passed northeastward over the upper lake region, attended by 
slight energy, and becoming more extended during its east- 
erly movement. On the morning of the 4th it was central 
north of Lake Huron, but the bounding isobars indicated minor 


central north of Manitoba. During this movement to the east- 
ward a secondary depression developed in the southern portion 
of the barometric trough which extended over the Rocky 
Mountain regions. This minor disturbance moved rapidly 
eastward, covering the northern and eastern slope of the Rocky 
Mountains on the 18th, attended by severe local storms, and 
apparently united with the principal depression to the north 
of Lake Superior on the 19th. After the union of these dis- 
turbances, the principal disturbance moved eastward, crossing 
the lower Saint Lawrence valley as a storm of considerable 
energy on the 20th. The minimum pressure observed within 
this disturbance occurred at Anticosti, Gulf of Saint Lawrence, 
on the evening of the 20th, when the barometer fell to 29.34. 
Brisk to high westerly winds continued over the Gulf of Saint 


distarbances to the southeastward over New England and the Lawrence on the 21st, during which date this storm apparently 
middie Atlantic states. On the afternoon of the 4th the centre | disappeared to the northeast. 


had advanced to northern New England, and during the fol- 


VI1.—This is the only well-marked tropical storm observed 


lowing night a northeasterly movement was observed, both of during the month; while the reports from land stations do not 
the principal disturbance and the minor depressure which de- | indicate the existence of this storm before the 17th, the marine 
veloped in southern New England and which has been traced | reports show that a storm was central in the east Gulf, 


as low area number ii. 
durin 
the 5t 
Stations on the 7th. 


Montana on the 4th and moved directly eastward during the 


ethibited two well-marked areas of low oe one to the course, and it is probable that it united with low area number vi 


Rorth of Lake Superior and the other central in t 


Valley. The latter moved southward during the 7th to south- 


em Kansas, after which its course changed to the northeast ure being low during the previous day over the central plateau 


e Missouri after that disturbance reached the lower Saint Lawrence valley. 


Number i disappeared to the northeast | to the west of Cuba, on the 15th and 16th. By the morning of 
the 5th, while number ii moved northeastward during the 17th it had reached the west Florida coast, attended by 
and 6th and disappeared to the north of the Maritime heavy rains and high easterly winds. 
east over northern Florida during the 17th, causing a maxi- 
No. III.—This area of low pressure was observed north of mum wind of forty-three miles per hour at Cedar Keys, and 
a wind of thirty-four miles per hour at Jupiter. 
5th and 6th, the attending trough of low pressure extending tinued its northeast course during the 18th along the south 
southward over the eastern slope of the Rocky Mountains, | Atlantic coast, attended by severe gales, the wind at Charles- 
While the principal disturbance apparently remained north of ton reaching thirty-four miles from the east. 
Minnesota. During the 6th the minor disturbance developed | was apparently central to the east of the middle Atlantic coast, 
over Minnesota, while there are indications of other disturb- causing a wind of thirty-six miles from the east to northeast at 
ances to the southwestward. The morning report of the 7th Block Island. During the 19th it continued its northeasterly 


It passed to the north- 


It con- 


On the 19th it 


VIII.—Developed over Colorado during the 19th, the press- 
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region. This disturbance was a limited area and moved rapidly | weather conditions in the regions east of the Mississippi dar- 
eastward over the Missouri and central Mississippi valleys, ing the month. Previous to the development of the storm 
attended by light rains. It declined to the northeast after traced as number ix, a disturbance appeared in the same Jo. 
passing over the Lake region, the pressure decreasing at the cality on the 22d. The barometer fell to 29.12 at Swift Gur. 
centre, the disturbance becoming much more extended as it rent, N. W. T., on the afternoon of the 22d, and at that date 
approached the Saint Lawrence Valley. Itcontinueditsnorth- the indications were that the most severe storm of the month 
easterly course during the 22d and 23d, followed by an area of was slowly advancing eastward from the region north of 
high pressure which caused rapid increase in the barometric Montana. A change in the direction of movement, however, 
gradient in the southwest quadrant, and this was attended by carried this disturbance to the northeast before reaching 
strong southwesterly gales in the Saint Lawrence Valley. Manitoba, and the centre of the disturbance could be only 

IX and X.—These disturbances appeared in the region north approximately located at three regular telegraphic reports, 
of Montana, the former on the 25th and the latter on the 29th. and it has therefore not been traced as an area of low pressure 
Neither of these storms caused any marked change in the on chart i. 


NORTH ATLANTIO STORMS FOR JUNE, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale), 


The paths of the depressions that appeared over the north not short of that amount. Much damage was done to planta- 
Atlantic Ocean during June, 1889, are shown on chart i. tions, roads, and bridges, owing to the swollen rivers and 
These paths have been determined from international simul- mountain streams. The trade winds during the month have 
taneous observations by captains of ocean steamships and been very strong, blowing from east to east-northeast, and 

phic ce, Navy Department, an e w York He pared wi rresponding month of previous years 
eather Service.” | the storms of the north Atlantic were deficient in number and 

Five depressions have been traced for June, 1889; = aver-_ a. The sag a for June in preceding years have 
age number traced for the corresponding month of the last six varied in number from three, in 1883, to fourteen, in 1886, 
years being eight. Of the depressions traced for the current Severe storms are unusual in the middle latitudes of the north 
month, three were continuations of areas of low pressure which Fem ney during _ month, = those of tropical or sub- 
first appeared over the North American continent; one pre- tropical origin seldom acquire destructive strength. Among 
month; and one first appea north of the Bahamas. e decade of that month in one of which advan eastward 
West Indian hurricane which advanced northward from the over Nova Scotia and Cape Breton Island during the 1st and 
Caribbean Sea during the second decade of the month is de- 2d, causing considerable damage to shipping and other prop- 
scribed as low area vii. Along the trans-Atlantic steamship erty. The other passed eastward from the New Jersey coast 
tracks west of the Banks of Newfoundland unsettled weather, during the 5th, and thence eastward to the Grand Banks by 
with moderate to fresh gales, prevailed from the 4th to 7th, the 7th. This storm was especially severe along the New- 
thy to had visttod the and in ‘forty yours. It wes 
sion of moderate strength moved northward from the west more than fifty vessels were totally wrecked, while a large 
portion of the Caribbean Sea over the eastern part of the Gulf number were driven ashore and seriously damaged. 
of Mexico and thence northeastward off the coast of the United The following are brief descriptions of the depressions traced 
States, attended by fresh gales, save on the 18th, when central for June, 1889: _ ; 
ently advanced from the north of the Bahamas and dissipated wich time, of the 2d the depression had apparently changed 
was characteri y low barometric pressure north o e to about N. : rom which position it recurved north- 
trans-Atlantic steamship routes during a greater portion of the ward to the fifty-sixth parallel by the 4th, after which it dis- 
second and third decades, while south of the forty-fifth parallel appeared beyond the region of observation. This depression 
the pressure continued generally high. These conditions oc- showed the lowest barometric pressure, and occasioned the 
easioned fresh westerly winds along the steamship routes dur- strongest gales of the month. 

decade. From the Ist to 4th a depression of considerable foundland during the 14th, and thence northeastward over the 
strength, with pressure falling to about 29.00 (736), was cen- | ocean by the 15th, after which it passed north of the region of 
tral west of the British Isles, attended by fresh to strong gales, observation. This storm possessed moderate strength during 
which increased in force to whole gales on the 4th. From the its passage over Newfoundland, but apparently increased in 
8th to 10th fresh north to west gales were reported south and energy after the 14th. 

0 the eastward. e Gulf o in nce a ewfoundlan 

The general character of the weather over the western part 17th, with pressure below 29.70 (754), and on the morning of 
of the Oaribbean Sea is indicated by the following report of | the 18th was central in about N. 55°, W. 45°, after which it 
Capt. Geo. S. Locke, commanding the steamship “ Muriel”: disappeared north of the region of observation with an ap- 
‘The weather during June, 1889, in the Caribbean Sea, and | parent increase in energy. : : Caan 
particularly at the Windward Islands, has been unusually! 4 —This depression was a continuation of low area Vi, an 
stormy, with extraordinary rainfall. On the Island of Do- advanced eastward over the Gulf of Saint Lawrence during 
minica, on ‘Shawford Estate,’ the rainfall was 28.54 inches for | the 20th, with pressure below 29.40 (747), and fresh — 
eight consecutive days, with frequent squalls of hurricane along the American coast. On the morning of the 21st 
violence. The total rainfall on the Island of Dominica for the depression was central north of Newfoundland, attended by 
month was 44.36 inches, and many of the other islands were fresh to strong gales over the Grand Banks; by the following 
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date the centre of disturbance had advanced over mid-ocean 

to about latitude N. 54°, and at noon, Greenwich time, of the 

934 it was central in about N. 57°, W. 28’, after which it 
north of the region of observation. 

—The presence of a disturbance off the south Atlantic 
coast north of the Bahamas was shown by reports of the 24th, 
and reports from land stations indicate that the disturbance 
moved northwestward over the south Atlantic coast and dis- 
sipated. This depression was feeble, and its presence and 

ge were shown by wind directions and moderate to fresh 
gales in the region it traversed. 


FOG IN JUNE. 


The following are limits of fog-areas on the north Atlantic 
Ocean during June, 1889, as reported by shipmasters : 


Entered. Cleared. Entered. Cleared. 
Date. Date. 
Lat. N. Lon. W. | Lat. N. Lon. W. | Lat. N. Lon. W. Lat. N. Lon. W. 
414 66 32 14 49 59 4314 | 4931 
2| 42 $5 | 422 $4 02 | 15-1 47 25 39 10 48 48 63 20 
2-3 «43:48 | 43° 60 00 | 15-16 | 42 29 340 140 miles east of 
5 49 I0 47 20 | 6 miles off Saint ston Light. 
| John’s, N. F. 15-16 | 44 05 63 02 Halifax. 
| 4799 40. «46 29 42 00 | 16-17 | 43 40 4910 | 45 10 45 
| 43 24 5144 | 4255 54 30 | 16-17 43 00 6300 | 4238 00 
| 44 23 4618 | 42 45 51 30 | 16-17 | 44 24 24 | #43 21 59 20 
| 42 30 §2 00 | 43 36 47 24 | 16-17 | 41 40 I 40 40 31 69 20 
8) 42 28 4820 | 4211 47 45 | 17-18 | 43 02 S715 | 42 56 59 53 
$9) 4440 894630 | 4312 $030 | 17-18, 44 46 $7 | 43 16 49 33 
48 18 | 42 36 22 en | 40 30 
10 00 00 | 
| Delaware Light- | Off Long Branch. | 19-20| Halifax’ | 
Ship. 19-20 | 40 15 7o30 | 4013 68 00 
to! 52 48 $143 | 52 22 53 20 20 | 40 32 66 43 40 29 70 00 
43 29 45 10 44 08 20 38 50 7435 | 3835 74 32 
| 41 30 5 40 28 69 44 | 20-21) 46 45 5141 = 46 00 53 10 
§2 00 51 00 §2 00 | 21-22 4058 6854 40 34 72 08 
| 41 03 10 | 40 41 70 04 22| 43 11 3 53 42 49 
| 42 41 22 40 52 5 35 | 40 40 37 
1-12) 40 45 30 -23 05 316 | 4 
m-12 Canso Roads. | 44 45 61 31 | 22-23 Off Sainbro Island. $3 
1-13 42 38 43 | 4 45 SI 23 | 41 36 32 29 
12-13 40 43 30 40 12 40 30 15 
Hig) 18 43-38 | 45312 16 26/ 4135 6905 Off Cape Cod. 
I-14) 4740 43:00 43 50 00 27 | 42 24 5600 | 42 25 $4 3° 
«49:18 is 30 53 10 | 27-29 47 44 4942 480 I 25 
13 42 40 45 | 4240 63 30 65 40 | 42 
13-14 44:19 44 24 | 42 30 51 16 29; 421 65 34 Otf Cape Cod, 
13-14 50 17 48 32 29 | 40 40 o9 | 4027 72 47 


* Fog continued to close of month. 


The limits of fog-belts west of the fortieth meridian are 
shown on chart i by dotted shading. In the vicinity of the 
Banks of Newfoundland fog was reported on nineteen dates, 
as compared with fifteen dates for May, 1889, and twenty- 
three dates for June, 1888. Between the fifty-fifth and sixty- 
fifth meridians fog was reported on eighteen dates, as com- 
pared with fifteen dates for May, 1889, and twelve dates for 
June, 1888. West of the sixty-fifth meridian fog was reported 
on fifteen dates, as compared with twenty dates for May, 1889, 
and eighteen dates for June, 1888. Compared with the pre- 
ceding month there has been an increase in fog frequency 
over or near the Grand Banks and to the southward of Nova 
Scotia, while to the westward of the sixty-fifth meridian fog 
was less frequently encountered than during the preceding 
month. East of the fifty-fifth meridian fog was generally re- 
ported with the presence or passage of areas of low pressure 
over New England, the Canadian Maritime Provinces, or the 
Gulf of Saint Lawrence. On a number of dates, however, fog 
developed with southerly winds attending low barometric press- 
ure to the northward of Newfoundland and the Grand Banks. 
In the vicinity, and to the southward, of Nova Scotia fog was 

nerally reported with the approach or passage of areas of 
OW pressure to the northward. On several dates it was en- 
countered in that region with southerly winds and low baro- 
metric pressure to the north of the Gulf of Saint Lawrence. 
Off the coast of the United States fog was reported on six 
dates with areas of low pressure central near or off the coasts 
of the United States or Nova Scotia, or over the Gulf of Saint 
Lawrence, and on nine dates with high barometer, south to 
east winds, and unsettled weather. 


OCEAN ICE IN JUNE. 


The following table shows the southern and eastern limits of 
the region within which icebergs or field ice were reported for 
June during the last seven years: 


Southern limit. Eastern limit. 

Month. Lat. N. |Long. Wi Month. Lat. N. |Long. W. 

June, 1883......eeeceees 40 28 51 45 | June, 1883.......eeeee 48 14 42 43 
40 42 47 49 || June, 44 00 45 23 
June, 1885 39 38 12 || SUMO, 45 14 41 12 
40 30 00 | Jume@, 49 15 40 00 
JUNE, 40 40 34 | Tume, 43 22 39 19 
UNE, TBBB....eeceeevees 43 38 43 24 || June, 1888..........006 38 43 24 
JUNE, 1889.2... 42 54 49 54 | June, 57 40 29 


In June, 1889, the southernmost ice reported was about two 
degrees north of the average southern limit, and the eastern- 
most ice noted was about one and one-half degrees east of the 
average eastern limit of ice for the month. Ice was most fre- 
quently encountered along the east and north edge of the 


2 | Banks of Newfoundland, and from Belle Isle eastward to the 


fifty-first meridian. Reports have been received from several 
steamships that effected the passage of Belle Isle Straits; this 
route being closed to navigation by ice during the preceding 
months of the year. Compared with the corresponding month 
of preceding years the aggregate quantity of Arctic ice re- 
ported for June, 1889, corresponded closely with the average 
for the month. Compared with May, 1889, the southern limit 
for the current month was about one degree farther south, 
while the extreme eastern limit was about four degrees farther 
west. 

The following positions of icebergs and field ice reported 
are shown on chart i by ruled shading: 

1st.—N. 47° 00’, W. 46° 11’ to N. 46° 40’, W. 47° 00°, two 
bergs and one piece of ice; N. 48° 26’, W. 48° 55/, several 
large bergs and field ice. 

2d.—N. 48° 04’, W. 48° 20’, four small and one medium 
bergs; N. 46° 45’, W. 41° 14’, a large berg about 400 to 500 
feet long and 150 feet high; N. 46° 30’, W. 42° 00’, a large 
berg; N. 46° 53’, W. 45° 04’ to N. 47° 16’, W. 43° 04’, a 
medium and two small bergs. 

3d—N. 46° 57’, W. 40° 29’, a large berg about 100 feet high 
and one-half mile long; N. 46° 43’, W. 40° 34’, a berg about 
60 feet high and 400 feet long, and several detached pieces. 

4th.—N. 44° 08/, W. 47° 55’, a small berg; N. 44° 08’, W. 
48° 02/, a berg 40 to 50 feet high and one-fourth mile long; N. 
47° 49’, W. 50° 23’ to N. 48° 27’, W. 48° 52’, twenty bergs of 
various sizes. 

4-5th.—N. 53° 05’, W. 51° 10’ to N. 52° 56’, W. 53° 40/, 
numerous bergs. 

7th.—N. 48° 00’, W. 49° 30’, several small pieces of ice. 

8th.—N. 47° 47’, W. 49° 02’, a large berg ten miles distant. 

9th.—N. 43° 50’, W. 49° 00’, a small berg; N. 48° 14’, W. 
48° 31’, a long low berg; N. 43° 13’, W. 49° 44/, several pieces 
of floe ice; N. 48° 22’, W. 47° 46’, a small flat berg one-half 
mile distant; N. 48° 26’, W. 47° 57’, a large berg. 

10th.—N. 52° 34’, W. 52° 45’, several bergs in sight. 

10-11th.—N. 52° 00’, W. 51° 00’, numerous bergs, packed, 
and field ice. 

11th.—N. 42° 54’, W. 49° 54’, a large berg; N. 52° 10’, W. 
46° 27’, two bergs; N. 48° 05’, W. 47° 50, two large and one 
small bergs. 

13th.—N. 48° 15’, W. 46° 50’, five bergs; N. 46° 12’, W. 47° 
04’ a large berg. 

14th.—N. 48° 37’, W. 47° 24’, a small berg; N. 48° 16’, W. 
47° 52’, a large berg; N. 48° 11’ W. 48° 50’, a large berg. 

15th.—N. 44° 10’, W. 48° 10’, a large berg; N. 44° 38’, W. 
47° 41’, a berg 200 feet high and 400 feet long; N. 44° 24’, W. 
48° 30’, a berg 250 feet high and 400 feet long; N. 43° 55’, W. 
48° 23’, a medium sized berg; N. 42° 56’, W. 49° 38’, two large 
and four medium sized bergs; N. 43° 36’, W. 48° 24’, two 


9. | 
| 
| 
lo- 4 
th 
of 
rr, 
ng 
ly 
Ss, 
re 
q 
| 
| 
| 
q 
| 


JUNE, 1889, 


142 MONTHLY WEATHER REVIEW. 


large bergs six or seven miles to northward; N. 48° 35’, W.  26th.—N. 48° 55’, W. 52° 53’, a berg 200 to 300 yards long, 
48° 15’, one large and one small berg; N. 43° 21’, W. 48° 44’, 27th.—N. 48° 42’, W. 47° 08/, a large berg. 
two large bergs and six small detached pieces. 28th.—N. 53° 10’, W. 51° 10’ to Belle Isle, passed upwards 
16th.—N. 52° 50’, W. 52° 03’, six large bergs within five of one hundred and fifty bergs. 
miles; N. 52° 37’, W. 53° 21’, one very long flat berg; N.51° 29th.—N. 53° 00’, W. 51° 15/ to Belle Isle, numerous bergs 
54’, W. 55° 00’, twelve large and small bergs; three bergs a of various sizes. 
little south of Belle Isle; N. 43° 32’, W. 48° 22’,a moderate Capt. Jas. McAuley, of the s. s. ‘‘ Toronto,” reports relative 
sized berg seven miles distant; N. 43° 24’, W. 48° 44’, a mod- to ice off the north and east coasts of Newfoundland as follows; 
erate sized berg; N. 44° 15’, W. 48° 30’, a large berg; N. 52° “June 10th, in N. 52° 10’, W. 54° 00’, passed a large number 
49’, W. 51° 45’, a large number of bergs, large and small. of small icebergs and quantities of field ice, and came up toa 
18th.—N. 47° 37’, W. 46° 28’, a small berg; N. 43° 51’, W. solid barrier of field ice, so compact as to render it impossible 
48° 10’, berg five miles distant; N. 49° 57’, W. 49° 45’, a berg. to proceed farther towards Belle Isle. Ran ship twenty-five 
19th.—N. 45° 19’, W. 47° 17’, six large bergs and nineteen miles to northward, but could find no break in the ice, then 
small pieces and flakes of ice; N. 45° 05’, W. 48° 10’, a large kept to southward for Cape Race. Passed many large bergs 
berg and three small pieces of ice; N. 42° 57’, W. 48° 15’, a | from N. 52° 35’, W. 54° 00’ to Cape Race. Last bergs, two 
berg 45 feet high and 170 feet long; N. 48° 18’, W. 45° 57’ to very large ones, in N. 47° 30’, W. 52° 25’. Capt. Joseph 
N. 47° 30’, W. 47° 50’, large and small bergs and pieces of ice. Wall, of the s. s. ‘* Montreal,” reports that on June 16th and 


20th.—N. 44° 13/ 
and 975 feet long; N. 43° 13’, W. 48° 02’, a small berg. 


W. 48° 27’, a berg about 130 feet high | 17th, from N. 51° 52’, W. 55° 10’, westward through the Straits 


of Belle Isle, no icebergs or field ice were seen. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | 
and Canada for June, 1889, is exhibited on chart ii by dotted 
isotherms. In the table of miscellaneous meteorological data the 
monthly mean temperature and the departure from the normal 
are given for regular stations of the Signal Service. The 


figures opposite the names of the geographical districts in the 
columns for mean temperature and departure from the normal 
show, respectively, the averages for the several districts. 
The normal for any district may be found by adding the de- 
parture to the current mean when the departure is below the 
normal and subtracting when above. The monthly mean tem- 
perature for regular stations of the Signal Service represents 
the mean of the maximum and minimum temperatures. 

In June, 1889, the mean temperature was highest in the 
lower valleys of the Gila and Colorado Rivers, where, at sta- 
tions in adjoining parts of Arizona and California, and in the 
extreme southern part of Nevada, it rose above 90°, the high- 
est mean value, 92°, being reported at El Dorado Canyon, 
Nev. At stations in the west valley of the Sacramento River, 
and within an area extending from Kern county northward | 
over the east portions of Tulare and Fresno counties, Cal., the 
mean temperature was above 85°. The mean readings were 
above 80° over the extreme southern and southwesteru por- 
tion of Florida, at stations on the west Gulf coast, in the Rio 
Grande Valley, southwestern Arizona, extreme southern Ne- 
vada, and at stations in southeastern, east-central, and north- 
central California. The lowest mean temperature was reported 
in central Colorado, where at stations the values fell below. 
50°. In the lower valley of the Saint Lawrence River the 
mean readings were below 55°, and the values were below 60° 
at the more northern stations in the Lake region, at Bandon, 
Oregon, and on the coast of Washington Territory. | 

From the Pacific coast eastward over the plateau regions, 
except in southern California and southern Arizona; along the 
northern boundary of the United States and in adjoining parts’ 
of British America west of the ninety-fifth meridian, and on 
the Atlantic coast north of the fortieth parallel the mean tem- 
perature was above the normal. In all other portions of the 
country, embracing districts from the Lake region and upper 
Missouri valley southward to the Gulf of Mexico and the Rio 
Grande Valley, and in the Saint Lawrence Valley, the month 
was cooler than the average June. The most marked depart- 
ures above the normal temperature were reported in north- 


ern and east-central California, Nevada, north-central Mon- 
tana, the British Possessions lying north of Montana and 
Dakota, and in eastern New Brunswick and eastern Nova 
Scotia, where they were more than 5°. The departures below 


the normal nowhere amounted to 5°, save in northern Loui- 
siana and Indian Territory. 

Considered by districts, the greatest average departure 
above the normal temperature occurred on the middle Pacific 
coast, where it was 2°.6; in the middle plateau region the 
average departure above the normal was 2°.4; on the north 
Pacific coast 2°.1; in the northern plateau region, 2°.0; in 


New England, 1°.4; in the southern plateau region, 1°.1, and 


on the north Pacific coast, 0°.4. The greatest average de- 
parture below the normal, 4°.6, occurred over the southeastern 


slope of the Rocky Mountains; the average departures varied 


between 2°.0 and 4°.0 in Florida, the east and west Gulf 


states, Ohio Valley, lower lakes, upper lakes, upper Missis- 


sippi valley,and the middle-eastern slope of the Rocky Mount- 
ains, and in the middle and south Atlantic states, Rio Grande 
Valley, extreme northwest, Missouri Valley, and on the south 
Pacific coast they were less than 2°.0. 

The following are some of the most marked departures from 
the normal at the older established Signal Service stations: 


Above normal. Below normal. 
Winnemucca, 6.6 || Ghreveport, $2 
6.0 || Little Rook, Ark... 


DEVIATIONS FROM NORMAL TEMPERATURES. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for a series 
of years; (2) the length of record during which the observa- 
tions have been taken, and from which the normal has been 
computed; (3) the mean temperature for June, 1889; (4) 
the departure of the current month from the normal ; (5) and 
the extreme monthly means for June during the’ period of 
observation and the years of occurrence: 


- 
E | (s) Extreme monthly mean 
jin (|S. temperature for June. 
State and station. County. ei 4 
SisiS is | 
| | 
° \Fears| ° | 
Leed Hill Boone ....... | 7 | 749 80.2} 1885] 74-9| 
| 
Sacramento ...... Sacramento .| 70.3) 36 | 67-8 —2-5 | 77.0 | 1853 | 65-6} 1060 
Fort Lyon ....... 74:1 | 20 69-0 79-3 1881 | 69-0] 
Middletown. .... Middlesex...) 66.5 | 67-0 0.5 | 72-6 1876! 629) 
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Deviations from normal temperatures—Continued. 


| 

(5) Extreme monthly mean 

Ststeand station. County. | | | 

| 

Florida. ° Years ° ° | 
Merritt’s Island . Brevard ..... | 795 5 | 75-4 —4-1 | 81-0 1887 1889 
Forsyth ......--- Monroe 76.3 15 | 77-0 +0.7 | 81-9 |1880, "Sr 74-2 1884 

Uinois. 

voce Peoria....... | 73> 33 | 69-9 —4-0 | 79-7 187 69-4 1869 
McHenry .... 33 | 63-1 —3-7 | 73-9 18 62.1 1862 
Vevay...-++--+++- Switzerland . 73.4 23 | 70-2 —3-2 | 77-9 1867 68.4 1869 

Sepecocccee Howard. .... 66.2 16 | 63-0 —3-2 | 72-0 187 62.8 1877 
Monticello....... Jones.....+++ 65-4 35 +1.4 | 74-0 64.1 | 186 
ueeereeees Harrison .... 69-9 15 | 70-7 8 | 74-4 1 64-5 | I 
ansas. 
Lawrence .....--- Douglas ..... 73-6 20 | 71-2 —2.4 +2 1881 69.8 | 1878 

li Sumner. .... 74-0 10 | 65.8 —8.2 1881 65-8 | 1889 
Wellingto 
Grand Coteau .... Saint Landry 79-8 6 | 78.3 —1-5 | 81-7 1885 78-2 1887 
Gardiner .. ...... Kennebec..... 62.8 67-3 1856 58.2 1881 

| 
Cumberland...... Allegany sees 68-5 29 | 67.2 —1.3 | 74-0 1874 63-5 | 1863 

cece Hampshire... 66.6 53 | 67-2 +0.6 | 70-6 1876 59-0 | 1863 
Newburyport .... Essex....... | 65-0 II | 67-5 +2-5 | 68.2 188, 4 | 1881 
Somerset .......- Bristol ...... “7 17 | 71-1 42.4 | 72.2 18) 1881 

Michigan. 

Kalamazoo ...... Kalamazoo.. 67.1 12 | 63-7 —3-4 | 70-0 1887 63-7 eo 
Thornville....... Lapeer ...... 67-6 12 | 65-5 —2.1 | 70-4 1880 64-1 1881 

Min 

Reeeepolic esece Hennepin ... 66.6 24 | 65-9 —o.7 | 72-0 1873 61-9 1877 
a 
Fort Shaw ....... LewiseClarke 62.7 20 | 63-1 +0.4 | 70.6 1871 58.1 | 1877 

He 
Grafton......, 64-0 55 | 65-4 +1-4 | 69-8 1870 57-9 | 1839 

ew Jersey 
Moorestown ..... Burlington .. 70.3 26 I —1.2 | 73-8 186, 66.3 1886 
Orange BEX 17 —0-6 | 73-6 18 63-4 1881 

ew Yor | 

Cooperstown Otsego ...... 64-0 | 35 | 62-9 | 71-9 1870 5§7*3 1863 
Palermo ........- Oswego...... 64-5 35 | 63-0 —1.5 | 71-6 1870 59-4 1855 
Lenoir ......----- Caldwell..... 17 | 69-0 —2.-1 | 75-0 1874 63-6 | 1887 
Nth Lewisburgh. Champaign .. 68.9 57 | 68-4 —o-5 | 74-0 1865 61.0 I 
Fulton ...... 68.4 19 | 64-8 —3-6 | 72-4 1873 64.8 
Albany .......-.- 61-4 | 10 | 66.1 44.7 | 66-1 | 1889 59-1 1880 
Bola...... ...---- Polk.......++ 59-6 19 | 65-0 +5.4 | 65-0 1889 54-5 1873 

Wayne ...... 64-2 22 | 63-0 —1.2 | 68.2 1870 60.4 1881 
ha en Hills Clearfield 66.3 24 +7 +0.4 | 70-0 1865 61-3 1878 
Wells h 66.2 10 | 64.6 74-6 1883 61-1 1881 
South Carolina. 
Statesburgh...... Sumter...... 76-3 8 | 74-1 —2.2 | 80.5 1881 72-4 1884 

| 

Austin........... Wilson...... | 76.2 18 | 73-4 —2-8 | 85-5 | 1874 72-1 I 
Milan .........++- Gibson ...... 73-8 6 | 71-6 \—2.2 | 75-4 1885 71-6 188 
Austin ...... 80.4 16 | 77-4 —3-0| 85-0 | 1881 77-4 1889 
Strafford ......... Orange ...... 66.0 16 | 66.8 +0.8 | 71.1 1884 58-4 1881 
Bird’s Nest Northampt’n 74-4| 21 | 73-6 —o-8|77-7| 1880 70.4 1887 
Wytheville ...... Wythe....... 68-3 | 25 | 594 —8-9| 73-0) 1874 59-4 1589 
Madison ......... Dane ........ 67-8| 17 | 635 —4-3| 72-4) 1873 625 1869 
Fort Townsend .. Jefferson.... 59-0 16 | 60-7 +1.7 | 61-7 | 1888 1879 


The above table shows that the mean temperature for the 
month was above the highest mean reported for the corre- 
sponding month of previous years at the stations named in 
Oregon. At Albany, with a record of ten years, and at Eola, 
with a record of nineteen years, the mean for the current 
month was 2°.1 and 2°.7, respectively, above the highest pre- 
vious mean noted for 1883. At a number of stations in the 
interior and more southern districts the mean temperature for 
the month was lower than the lowest mean reported for June 
of previous years. At Lead Hill, Ark., with a record of seven 
years, the mean temperature for June, 1889, was 0°.5 below 
the lowest previous mean reading for June, reported in 1886; 
Fort Lyon, Colo., twenty years record, 0°.3 below mean of 1878; 
Merritt’s Island, Fla., five years record, 2°.9 below mean of 
1888; Wellington, Kans., ten years record, 5°.4 below mean 
of 1886; Kalamazoo, Mich., twelve years record 1°.1 below 
mean of 1878; Wauseon, Ohio, nineteen years record, 0°.7 be- 
low mean of 1881; Milan, Tenn., six years record, 0°.8 below 
Mean of 1884; New Ulm, Tex., sixteen years record, 0°.8 


below mean of 1877, and Wytheville, Va., twenty-five years 
record, 4°.6 below mean of 1878. 


MAXIMUM AND MINIMUM TEMPERATURES. 


The highest temperature reported at Signal Service stations 
was noted in the lower Colorado and middle and lower Gila 
valleys in Arizona, the highest reading, 112°, being registered 
at Fort McDowell, Ariz. Within an area extending from the 
vicinity of Ashland, Oregon, east of south over the Sacra- 
mento and San Joaquin Valleys to Tulare Lake the maximum 
values rose above 100°, the highest reading, 106°, being noted 
at Fresno, Cal. The temperature also rose to or above 100° 
at Walla Walla, Wash., Fort Custer, Mont., Fort Buford, Dak., 
El Paso and Rio Grande City, Tex., Lava, N.Mex., and Micco 
Fla. The following are maximum readings in the several 
states and territories where temperature above 100° was re- 
ported, as shown by reports of United States Army post sur- 
geons and state weather service and voluntary observers: Fort 
Mojave and Texas Hill, Ariz., 113°; Volcano Springs and Cac- 
tus, Cal., 120° and 115°, respectively; Grant’s Pass, Oregon, 
102°; El Dorado Canyon, Nev., 110°; Saint George, Utah, 
107°; Powder River, Mont., 110°; Bennet, Colo., 112°; Fort 
Selden, N. Mex., 106°; Forts Ringgold and Hancock, Tex., 
108°; Lead Hill, Ark., 100°; Willow Springs, Mo., 100°; Brook- 
ville, Kans., 107°; Fort Buford, Dak., 104°; Ansley, Nebr., 


sso 104°; Cameron, La., 101°; Columbus, Miss., 104°; Wiggins, 


Ala., 101°; Millen, Ga., 100°, and Spartanburgh, 8. C., 100°. 
The lowest maximum temperatures at regular Signal Service 
stations were reported on the California coast, where 66°, 68°, 
72°, and 75° were reported at Eureka, Point Reyes Light, San 
Diego, and San Francisco, respectively. On the northwest 
coast of Washington Territory, and along the extreme southern 
coasts of Massachusetts and Rhode Island the maximum 
values fell below 80°. 

At the following-named stations, all of which have compara- 
tively short records, the maximum temperature was higher 
than has been noted for the corresponding month of previous 
years: Huron, Dak., eight years record, 1° above maximum of 
1887; Linkville, Oregon, five years record, 2° above maximum 
of 1887; Neah Bay, Wash., five years record, 2° above maxi- 
mum of 1886 and 1888; Astoria, Oregon, five years record, 4° 
above maximum of 1887. At a majority of stations in New 
England and the eastern part of the middle Atlantic states 
the highest temperature for June was recorded in 1888; in 
Virginia, the Carolinas, eastern Tennessee, and northern Geor- 
gia in 1887; in northern Florida in 1880; in the Ohio Valley 
and at Lake Erie stations in 1874; in southern Michigan in 
1888; in Minnesota, Dakota, and Montana in 1883; in Oregon 
and Nevada in 1887; in west-central California in 1883; in 
Arizona mostly in 1883 and 1887; elsewhere the periods of ov- 
currence were irregular. The highest temperature ever 
reached in any month at a regular Signal Service station was 
119° at Fort McDowell, Ariz., in June, 1887, and at Phenix, 
Ariz., in June, 1883. Among extremely high temperatures 
reported for June in preceding years by United States Army 
post surgeons or voluntary observers are, 121° at Fort Miller, 
Cal., in 1853; 120° at Fort McRae, N. Mex., 1873, and 119° at 
Fort Mojave, Ariz., 1876. 

The only regular stations of the Signal Service reporting 
temperature below 32° were Fort Klamath, Oregon, where the 
temperature fell to 30° on the 23d, and Cheyenne, Wyo., where 
areading of 31° was reported for the 9th. From northern 
New England and the Saint Lawrence Valley westward over 
the northern portion of the Lake region and the upper Mis- 
souri valley, and thence southward over the Rocky Mountain 
regions to southern New Mexico the temperature fell below 
40°. The highest minimum temperature reported was 71°, at 
Key West, Fla. Over the southern half of Florida, along the 
west Gulf coast, and in adjoining parts of southern California 
and Arizona the minimum temperatures for the month gen- 
erally ranged above 60°. At a numberof stations in the Ohio 
and upper Mississippi valleys, and thence southward and south- 
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eastward to the Gulf and south Atlantic coasts the minimum 
temperature was the lowest noted for June during the periods 
of observation. At Lynchburgh, Va., with a record of seven- 
teen years, the minimum temperature for the current month 
was 4° below the lowest reading for June, which occurred in 
1880; Charlotte, N. C., eleven years record, 7° below minimum 
of 1884; Charleston, S. C., seventeen years record, 6° below 
minimum of 1887; Augusta, Ga., seventeen years record, 11° 
below minimum of 1882 ; Savannah, Ga., nineteen years record, 
8° below minimum of 1884; Jacksonville, Fla., eighteen years 
record, 8° below minimum of 1884; Cedar Keys, Fla., ten 
years record, 6° below minimum of 1884 ; Atlanta, Ga., eleven 
years record, 15° below minimum of 1879; Pensacola, Fla., 
ten years record, 9° below minimum of 1881 and 1888; Mobile, 
Ala., nineteen years record, 10° below minimum of 1888; 
Montgomery, Ala., seventeen years record, 9° below minimum 
of 1888; Vicksburg, Miss., seventeen years record, 1° below 
minimum of 1879; New Orleans, La., nineteen years record, 
7° below minimum of 1879; Little Rock, Ark., ten years 
record, 4° below minimum of 1882; Chattanooga, Tenn., 
eleven years record, 12° below minimum of 1879; Knoxville, 
Tenn., nineteen years record, 3° below minimum of 1878; 
Memphis, Tenn., seventeen years record, 6° below minimum 
of 1888; Nashville, Tenn., nineteen years record, 2° below 
minimum of 1888 ; Louisville, Ky., seventeen years record, 5° 
below minimum of 1875; Indianapolis, Ind., sixteen years 
record, the same as minimum of 1885; Cincinnati, Ohio, 
eighteen years record, 9° below minimum of 1885; Columbus, 
Ohio, eleven years record, 2° below minimum of 1886; San- 
dusky, Ohio, eleven years record, 2° below minimum of 1888 ; 
Davenport, iowa, eighteen years record, 4° below minimum 
of 1876 and 1882; Des Moines, Iowa, eleven years record, 6° 
below minimum of 1888; Keokuk, lowa, eighteen years re- 
cord, 2° below minimum of 1877; Cairo, Ill, eighteen years 
record, 4° below minimum of 1877; Springfield, lll., ten years 
record, 1° below minimum of 1888; Saint Louis, Mo., nineteen 
years record, 1° below minimum of 1877. At Lava, N. Mex., 
with a record of five years, the temperature was 3° below the 
minimum of 1885, and at Montrose, Colo., five years record, 1° 
below minimum of 1888. In the lower lake region the abso- 
late minimum temperature for June, for preceding years, oc- 
_ eurred at most stations in 1879; in the Rio Grande Valley in 
1877; in the extreme northwest in 1888; elsewhere the periods 
of occurrence were irregular. 
RANGES OF TEMPERATURE. 


The greatest and least daily ranges of temperature at regular 
stations of the Signal Service are given in the table of miscel- 
laneous meteorological data. The greatest monthly ranges 
occurred in the upper Missouri valley, and in the Gila valley 
in south-central Arizona, where they exceeded 60°. From the 
Rocky Mountain and southern plateau regions and the upper 
Missouri valley the ranges decreased towards the oceans and 
the Gulf coast. The monthly ranges were least along the 
California coast and over the southern extremity of Florida, 
where they were less than 20°. On the coasts of North Caro- 
lina, Rhode Island, southern Massachusetts, and along the 
north Pacific coast the ranges were less than 40°. 

The following are some of the extreme monthly ranges: 


Greatest. Least. 
Fort Custer, 64-0 || San Diego, 16. ° 
Fort Buford, 63.0 || Key West, Pia. 18.0 
Brock, 58.0 || San Francisco, 23-0 


| FROST. 

Frost was reported generally throughout the interior of the 
south Atlantic and east Gulf states and as far south ag 
Bermuda, Ala., on the Ist. ©. M. Witcher, at Point 
Peter, Ga., reports that the effect of the frost was plainly 
visible on cotton, corn, and peas. Damaging frosts were also 

reported in some parts of Iowa on the 1st, killing tender veg. 
etables and retarding the growth of corn. Frost occurred 
‘most frequently in north-central Colorado, where, at stations, 
it was reported for nearly every date in the month. The oe. 
currence of frost in June in the south Atlantic and east Gulf 
states, which, in localities, appears to have affected tender 
Vegetation, is unusual if not unprecedented. Its occurrence 
attended the low temperature of that date, which, at a ma. 
| seid of the Signal Service stations in those districts, was the 
lowest recorded for June. The average dates of last dlamag.- 
ing frosts for stations in the south Atlantic and east Gulf states 
occur in March. In Iowa, where at nearly all Signal Service 
stations the temperature was the lowest on record for June on 
the 1st, killing frosts were more than one month later than usual. 
| Frost was observed by dates during the month as follows: 
Alabama.—Bermuda, Motes, New Market, Valley Head, Ist. 
_Arizona.—Belmont, 4th, 5th, 6th. Colorado.—Coulter, Ist to 
(20th; Frazer, Ist to 14th, 16th to 30th; Fort Collins, 4th; 
‘Palmer Lake, 8th, 10th; ““B’’ Grand Lake, Ist to 30th. Da- 
_kota.—Speartish, 2d; Gallatin, 3d, 4th, 15th, 16th. Georgia.— 
|Atlanta, Marietta, Point Peter, Ist; Duck, Ist, 2d, 6th, 7th, 
_Iowa.—Ames, Manson, Oskaloosa, Wesley, Ist ; Hampton, Ist, 
(2d; Bancroft, Ist, 22d; Osage, 2d. Kansas.—La Harpe, Ist, 
(16th, 20th. Michigan. — Lansing, 23d. Minnesota.—Poke- 
gama Falls, 22d. issouri.—Glascow, Miami, Mexico, Savan- 
‘nah, 1st. Montana.—Sheldon, 6th, 14th, 24th. Nebraska— 
Hay Springs, 4th. Nevrada.—Carson City, 14th, 16th. New 
Hampshire.—Berlin Mills, 17th. New York.—Canton, Ilion, 
Middleburgh, Number Four, 7th, Areade, 23d. North Caro- 
lina.—Lenoir, Mount Pleasant, lst; Highland, Ist, 2d; Poland, 
6th. Ohio.—New Athens, Ist; Wauseon, 4th; Greenville, 
Shanesville, Westerville, 6th. Oregon.—Fort Klamath, 234, 
24th. Pennsylvania.—Head Waters of Bob’s Creek, 1st, 2d, 
6th, 7th, 23d; Dyberry, Honesdale, 7th; Wellsborough, 23d, 
24th; Philipsburgh, 24th. South Carolina.—Cedar Springs, 
Ist. Tennessee. — Chattanooga, Fayetteville, McMinnville, 
Nunnelly, lst. Utah.—Beaver, 9th, 10th, 11th; Nephi, 9th, 
10th. - Vermont.—Strafford, 7th; Coventry, East Berkshire 
Northfield, 18th. Wisconsin.—Weston, 4th; Embarras, Fond 
du Lac, 5th; Friendship, 22d. Wyoming.—Cheyenne, 11th. 

TEMPERATURE OF WATER. 


The following table shows the maximum, minimum, and 
mean water temperature as observed at the harbors of the 
several stations; the monthly range of water temperature; 
and the mean temperature of the air for June, 1889: 


Temperature at bottom. Mean tem- 
perature 
Stations. 
| onthl t 
Max. | Min. | Range. | area tens 
° ° ° ° 
3-2 7-2 | 79-4 76.8 
| Nantucket, Mass ....... 73-5 | §5.0 18.5 | 67-3 63-6 
Pensacola, Fla 83-5 72-0 11-5 | 79-6 
Portland, Oregon 67-9 6.8 | 71-0 ° 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 


miscellaneous meteorological data the total precipitation and 


Canada for June, 1889, as determined from the reports of the departure from the normal are given for each Signal Ser 


over 2,000 stations, is exhibited on chart iii. 


In the table of! vice station. The figures opposite the names of the geograph- 
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jeal districts in the columns for precipitation and departure | south A i i . 
from the normal show, respectively, for the sev- | in May 
eral districts. The normal for any district may be found by rainfall . Over the northern portion of th Pose from Min | 
adding the departure to the current mean when the precipita- | nesota westward to the Pacific coast and ie th a iddle pl vt 
tion is below the normal and subtracting when above. and middle Pacific coast regions, the rainfa ll ce a as ana 
In June, 1889, the precipitation was greatest in areas cover- the average during May while for June th ving tn ‘meee “1 
jing north-central New York, north-central Pennsylvania, cen- | deficiencies in those districts, more es cially f m th “Col . 
tral and east-central North Carolina, central Florida, north-| bia Valley eastward to Minnesota bo in the middl “ la om 
central Mississippi, south-central and central Illinois, eastern | region. On the middle Pacific ‘coast th 
and ‘central Texas, and from eastern Louisiana to northeast-| averaged about three and one-half times th aa on | - Base | 
of the ten only Bo while for the current month it is below the ‘The de’ 
stat rvice reporting rainfall to ex t i i i 
Titusville, Fla., where 10.54, 11-01, 10.44, and 41.62 inches, 
respectively, were recorded. At stations within an area ex- seer: garnet 
tending from the Gila Valley in southwestern Arizona north-|, The following table shows for certain stations, as reported 
westward to the California coast, between about latitude N. by voluntary observers, (1) the average precipitation for a 
35° to 37°, no precipitation was reported. Over a greater part series of years; (2) the length of record during which the ob- 
of the plateau regions less than one-half inch fell. On the |S¢tvations have been taken and from which the average has 
Pacific coast the precipitation was greatest from the mouth of been computed; (3) the total precipitation for June, 1889; 
the Columbia River northward along the coast of Washington | (4) the departure of the current month from the average ; 
Territory, where, at stations, it exceeded two inches. (5) and the extreme monthly precipitation for June during 
The precipitation for June, 1889, was generally above the | the period of observation and the years of occurrence : 
normal from the west Gulf states eastward to the south At- s |Bil¢ 
lantic states, and thence northward to the lower lake region | Extreme monthly precip- 
and northeastward to the Canadian Maritime Provinces, ex- 
cept at stations along the immediate Gulf coast from Galves- | State and station.| County. 
ton, Tex., eastward, within an elongated area extending from se| 
Wilmington, N. C., to Augusta, Ga., along the New Jersey and <2 }S je |& 
south New England coasts, and at stations on the coasts of Sl) Sie | Soe 
Scotia The rainfall wasalso above; —,, Backes! Yoars| Buches! Sashes. | 
the average for the month in the central parts of the u Lead Hill........ | Boone ....0+e tne ene, rd 
lake region, over the middle eastern slope of the Rocky Moun. 
tains, at stations in southern New Mexico and southeastern “Colorado. | 
In other districts the precipitation was generally below the | Middletown ....., Middlesex... 4.72 | 27 | 3-34 | —1.38 | 8-05 | 1862) O49 | 1873 
normal. The greatest departures above the normal precipita- Merritt's Island .| Brevard ..... 7-24 | 11 |14-28 os 
tion occurred in eastern. and southwestern North Carolina, | 
along southeastern shore of Lake Ontario, and in west- hae! Bec 
centra ississippi, where they exceeded five inch COTIA COTIA 3-79 6-30 | 2.51 (11-18 1882 | 186 
spectively. The most marked departures below the normal |¢ H | 
precipitation were noted in northern Minnesota and in the | | | 
valley of the Red River of the north, where they were more | 
than three inches. The deficiencies exceed two inches from | | Douglas ....4 5-10 | 23 | 4.04 —1-06 38 1-30, 1872 
Minnesota westward over the northern portion of Dakota and 
the central and northern parts of Montana, in northern Mis- Grand Coteau ....| St. Landry ..| 6 | 4-90 | —o.g2 [11-31 1886 | 2.50, 1884 
ow and Illinois, at Kennebec 3-31 | | 6-35 1859| | 1864 
reland a ndusky, Ohio, and on the extreme west coast | cumberland..... All ‘ | | ete | | 
of Florida. egany .... 3-41 17 | 3-10 | 5-84 1880 0-86 | 1885 
In districts where the precipitation was in excess the aver- | Hampshire.. 3.76 | 52 | 5-40 | $1.64 ‘11-69 1862} 1-38 | { 1864 
age percentages above the normal were about as follows: New | Newburyport .... Essex 2.84 4-35 1879) 1-57 | 1880 
cent.; Rio Grande Valley, 41 per cent.; Ohio Valley, 15 per | | 
cent.; lower lakes, 24 per cent.; middle eastern slope of the 19 | 498 1879 0-20 | 1876 
Rocky Mountains, 4 per cent.; and southeastern slope of the | Hanover ....... Grafton ...... 3-47 | 47 | 3°61 | o.14 | | | 
Rocky Mountains, 35 per cent. In districts where the pre-| + | 
cipitation was below the normal the percentages of the normal South Orange $40 | 1885 
precipitation was about as follows: upper lakes, 92 per cent. ; Cooperstown iivad Otsego....... 4-20) 35) 595 +#I-75 | 9-76 1855 | 95 1870 
extreme northwest, 32 per cent.; upper Mississippi valley, 85. Palermo......... | Oswego...... 324) 35 717) + 8.80 | 1864 
Missouri Valley, 59 per cent.; northern slope of the | North Carolina. | | 
ky Mountains, 50 per cent.; southern plateau region, 60 per | Caldwell...../ 4-16 | 17 | 5-90 | 1-74 [10-30 1884 | | 
cent.; middle plateau region, 21 per cent.; northern plateau N. Lewisburgh .. Champaign... 3-93 | 17 | 3-80 —o13 10.60, 1-05 1886 
region, 34 per cent.; north Pacific coast, 51 per cent.; middle bead 
Pacific coast, 86 per cent. ; south Pacific coast, 50 per cent. Albany Lisa 1.68 | 10| —1-13 5-31 | 1888| 0.22) 188 
w England, the lower lake region, the Ohio berry Wayne ...... 2.8 18 | 4-24 | 1883) 
Atlantic nates, deporte show that an | 
noted for those districts for the current month. In the | statesburgh ..... Sumter...... 327) S10 5-35) 1886) 3-38 
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Deviations from average precipitation—Continued. Table of excessive precipitation—Continued. 


State and station. 


month of June. 
(2) Length of record. 
(3) Total for June, 


(1) Average for the 


(4) Departure from 


Extreme monthly preci 
itation for g 


average. 


State and station. 


y rainfall 
10 inches, or more, 


Month! 


Rainfall 2.50 
inches, or 
more, in 24 

hours. 


Day. 


Rainfall of 1 i 
or more, in = 
hour. 


Inches Year 
Austin............ Wilson...... 
Milan Gibson ...... 


New Ulm copacodel | Austin ...... 16 | 6-3 
Orange ...... 16 | 


Bird’s Nest ...... Northampton) 
Wytheville . Wythe 2.0005) 
Wisconsin. 


Fort Townsend... Jefferson .... 


4-09 
1+ 56 | 


5-20 | +1.90 
19 | 2-00 | —2-09 
14 | 29 | 4-10 


8.81 
11-33 
6- 30 


8.15 
9-10 


93 


*Frequently. 


Table of excessive precipitation, June, 1889. 


| 


y rainfall | 


1oinches or more. 


State and station. 


Month! 


Rainfall 2.50 
inches, or 
more, in 24 

hours. 


| | meintall of 1 inch, 
or more, in one 
hour. 


Alabama. | 
ONEZOMETY 

Arkansas. | 
Lead Hill. 


Spring Lake... 


Archer 
Fort 
Fort 
Homeland.. 
Key West... 
Live Oak........ 
Manatee......... 
Meritt’s Island. 


| 10.12 
11.10 


14-28 


Saint Francis Barracks......... 

Titusville. 

Ville City 
G 


11.62 
11.26 


COlUMDUS 
Diamond .. 
Duck 

TUinois. 
PORIR. cc 
Peoria(1).. 
Philo .... 
Richview.. 
Wimdsor 


10.17 
11-49 


11.16 
10. 04 


Dana... 
Mare 


Worthington........ 
Indian 


Wort ROMO. 
Guthrie 


Clarinda... 
Eagle Grov 
Fayette ... 
Grinnell. 
AN 

Do..... 
Muscatine (r) 
Muscatine (2) 
Sac City 


Atwood.. 
Elco.... 

mporia*®. 
Fort Scott... 


14 


TO 


© 45 
| 


I-00 | 


& 

8 


17 
17 


pore 


16-19 |. 
15-16 


16-17 
15-16 
23° «3-00 


I oo 


BB: 


27 


1.05 | 0 40 | 19 
3-00 "29 
4°25 27 | 2-00 | 0 30 21 
2-80 
3 


27-28 1-35 | 1 00 | 
| 


3-73 7  2-80/ 1 00 | 7 
4 


| 


+ 


8 
8 
8 


3-00 | 

| 

+ 14690 
15 


| 


23 | 


Kansas—Continued. 


884 | Ogallah. . 

Stockton . 

Kentucky. 

Falmouth 

Franklin .. 

LOUIS 
Louisiana. 


Alexandria........ 


Cheneyville 
Convent... 
Crowley... 
Jackson 


Lafayette......... 
Lake Providence... 


Liberty 

New 


Pointe A la Hache 
Port 


Amherst. 
| Nahant 
| Northampton ..... 


| Fort Mackinac. 


Sand Beach.......... 


Aberdeen........ 
Batesville... 


Hazlehurst 
cc 
Lock Leven....... 
Macon.. 
can 
Rienzi............ 


Greed Pass... 
New Frankford... 


Nebraska. 

Oakdale 

New Jersey. 

New Mexico. 

New York. 
Hess Road Station........ 
Madison Barracks.. 
Nineveh........ 
QBWORD. 
South Canisteo........ 
Tannersville 
Watervieit Arsenal.......... 

North Carolina. 
Charlotte... 


Lumberton............ 
Raleigh 
Wadesboro oe 
Weldon (2)......... 


Ohio. 
Ashland... 
College Hill. 
Hiram..... 
Sidney...... 


Girardville.. 
Myerstown.. 
Nisbet..... 
Philipsbargh.. 
Tuscarora...... 
Wellsborough . . 


Willow Springs .......... TTT TT 


DO. 


14-58 | 


& 


| 


+ 
| 


| 


PE Pe Av 


puny 


FH 


Amt, 


2.00 | I 30 8 


| 
| 


coo 


} 


I 45 a1 


o52| 
30 


7 


1-12 '1r 00 


fi 
li 
G 
te 
it 
a 
ti 
31 
ta 


. 
; Am’t. Year. | Am’t. | Year. | | & = » 
Inches Inches. Inches | Inches. | hm 
3-85 1875 | | 1.85 >| 
Madison .......+.| Dame 1880 1.08 | I | I 00 16 
1875 O24 
10.19 | 
| 15-51 | 6 
12-40 
13-88 | 32 | 
| | | 26 | 
Inches. Inches. Inches h. m. 36 | 
15 25 | Mississippr. 
Florida. | 34 
34 
| Missouri. 
: Al 4-60 7-8. 2.60 
I 2.60 29 
2-65 on... 
2062 ot | 2.60 | 
11.50 4-25 | 26-27 |...... qt 
2a 0 
Terrtiory. 10.44 | 5-18 | 28-29 fr 
3-15 | 1201 | 3-00 9 
sowa. D 3-00 21 sis 
Kansas. 2-68 | ZI | an 
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Table of excessive precipitation—Continued. 


— 


ore. 


| Rainfall 2-50 Rainfall of 1 inch, 


ees inches, or 
3 more, in 24 or one 
State and station. me | 
sé ls 
| < = = a 
, South Carolina—Continued. Inches. Inches. Inches h.m 
Tennessee. 
4:12 12-13 | 2.34 1 15 13 
Texas. 9 
2. 38 | 
2-12 200 9 
LAMPASAS 12-65 4- 12 | 3- 2 20 30 
4-00 TO | 
3°25 9} 325 315 9 
Rio Grande | 1-05 0 49 22 
Vermont. j 
12.35 4°75 @ 
Virginia. 
Ch Merico. 
cad +2 22 3-23 «+1 40) 22 
United States of Colombia, 
DO. 6. 30 16 


* May 28th, received too late for May Review. 


t May 31 and June 1. 


Monthly precipitation to equal or exceed ten inches was re- 
ported at nine stations in Louisiana, six stations in Florida, 
five stations in Texas, four stations in Illinois and North Caro- 
lin, four stations in New York, and one station each in 


Georgia, Kansas, Pennsylvania, and Vermont. 


In states and 


territories other than those named, precipitation to exceed ten 
inches was not reported for June, 1889. The heaviest rainfall 
reported was 15.51, at Crowley, La. At Merritt’s Island, Fla., 
adepth of 14.28 was reported; at Lampasas, Tex., 12.65; at 
Coventry, Vt., 12.35, and at Hess Road Station, N. Y., and 


Weldon, N. C., 12.13 and 12.01, respectively. 


At other sta- 


tions reporting excessive rainfall for the month the total depth 


varied from ten to twelve inches. 


At the Island of Dominica, 


West Indies, a total monthly rainfall of 44.36 inches was re- 
ported, and at Colon, United States of Columbia, a depth of 


$1.26 inches was noted. 


In June of preceding years precipi- 


tation to equal or exceed ten inches has occurred most fre- 
quently in Florida, where it has been reported for twenty-four 
years; in Missouri for seventeen years; in Iowa for sixteen 
years; in New York for fifteen years; in Illinois, Kansas, 
Louisiana, Ohio, South Carolina, and Texas for from ten to 
fourteen years, inclusive; in Alabama, Dakota, Georgia, In- 
diana, Michigan, Minnesota, Nebraska, New Hampshire, 
North Carolina, Pennsylvania, Tennessee, and Virginia for 
from five to nine years, inclusive, and in Arkansas, Colorado, 
Connecticut, Indian Territory, Maryland, Massachusetts, Mis- 
sissippi, New Jersey, Rhode Island, Washington Territory, 
and Wisconsin for from one to four years, inclusive. In states 
and territories other than those named precipitation to exceed 
ten inches has not been reported for June for preceding years. 
On the Pacitic coast this amount has been reported for June 
for one station and one year only, a depth of 10.28 inches 
being noted at Neah Bay, Wash., in 1888. Over the plateau 
and Rocky Mountain régions ten inches, or more, of rainfall 
for June have not been reported, save for Trinidad, Colo., 


Where 12.83 inches were measured in 1878. 


Among notable 


Monthly rainfalls reported for June are, 36.91 at Alexandria, 


La., in 1886; 29.56 at Fort Pike, La., in 1843; 29.35 at Fort 
Pierce, Fla., in 1853; 28.86 at Fernandina, Fla., in 1864; 
26.59 at Cheneyville, La., in 1886; 25.58 at Fort Myers, Fla., 
in 1853; 24.56 at Fort Scott, Kans., in 1845; 21.86 at Sylvan 
Park, Minn., in 1872; and 20,15 at Sing Sing, N. Y., in 1867. 
Exclusive of the instances cited, monthly precipitation to 
equal or exceed fifteen inches has been reported for six years 
in Florida and Iowa; for four years in Louisiana and Missouri ; 
for three years in Georgia; for two years in Alabama, Illinois, 
Kansas, Nebraska, New York, Ohio, Tennessee, and Texas, 
and for one year in Arkansas, Indian Territory, Michigan, 
New Hampshire, Pennsylvania, South Carolina, and Virginia. 

Precipitation to equal or exceed 2.50 inches in twenty-four 
hours was reported at the greatest number of stations, fifteen, 
in Texas; at thirteen in Kansas and Louisiana; at twelve in 
Mississippi; at eleven in Florida; at from five to ten, inclusive, 
in Georgia, Indiana, Iowa, New York, North Carolina, and 
Pennsylvania; and in from one to four, inclusive, in Alabama, 
Arkansas, Dakota, Illinois, Indian Territory, Massachusetts, 
Michigan, Missouri, New Jersey, New Mexico, Ohio, South 
Carolina, Tennessee, Vermont, and Virginia. in states lying 
east of the one-hundredth meridian, other than those named, 
and in the Rocky Mountain and plateau regions and on the 
Pacific coast no daily rainfall to equal or exceed 2.50 inches 
was reported, except at Los Lunas, N. Mex., where 2.62 inches 
fell in one hour and forty-five minutes on the 21st. Among the 
heavier daily rainfalls for the month were: 5.90, at Cheneyville, 
La., on the 10th; 5.27, at Merritt’s Island, Fla., 23d; 4.75, at 
Coventry, Vt., 9th; 4.26, at Lampasas, Tex., 12th; 4.25, at 
Philo, Ill., and Diamond, Ga., 7th and 27th, respectively; and 
4.10 at Ellis, Kans., 29th. At Marmaton, Kans., 6.60 inches 
fell on the 15th and 16th; at Tannersville, N. Y., 5.00 inches, 
on the 26th and 27th; and at Wellsborough, Pa., 7.45 inches 
fell on May 31st and June ist. At Colon, United States of 
Colombia, a depth of 6.30 inches was reported on the 16th. 

Precipitation to equal or exceed 2.50 inches in twenty-four 
hours in June has been reported most frequently in Missouri, 
where it has been noted for twenty-one years; in Texas for 
sixteen; in Florida and Kansas for fifteen; in Illinois for 
fourteen; in Dakota for thirteen; in New York, Ohio, Min- 
nesota, and Nebraska for eleven; in South Carolina and 
Georgia for ten; in Alabama, Arkansas, Connecticut, Indiana, 
Louisiana, Massachusetts, Michigan, Mississippi, New Jersey, 
North Carolina, Pennsylvania, Tennessee, and Virginia for 
from five to nine, inclusive; in Colorado, Delaware, Indian 
Territory, Kentucky, Maine, Montana, New Hampshire, Rhode 
Island, Vermont, and Wisconsin for from one to four years, 
inclusive. Daily rainfall to equal or exceed this amount has 
not been reported in the Rocky Mountain and plateau regions, 
or on the Pacific coast, except in Montana and Colorado. 
Among the heavier daily rainfalls reported for preceding years 
are: 22.27, at Alexandria, La., 16th, 1886; 10.70, at Pensacola, 
Fla., 29th, 1887; 10.24 at Fort Griffin, Tex., 21st, 1879; 9.70, 
at Sour Lake, Tex., 18th, 1888; 8.75, at Clear Creek, Nebr., 
Ist, 1875; 7.50, at Nashua, Iowa, 14th, 1880; 7.40, at Little 
Rock, Ark., 28th, 1879; 7.39, at Salisbury, N. C., 10th, 1883; 
7.03, at Wilmington, N. C., 30th, 1876; 7.00, at Fort McPher- 
son, Nebr., 25th, 1868; and Columbia, Tex., 17th, 1888. Ex- 
clusive of the instances named, daily rainfall to equal or exceed 
five inches has been reported in Alabama in 1888, in Arkansas 
and Ohio in 1877, in Dakota, lowa, and Massachusetts in 1875, 
in Florida in 1879, in Illinois in 1874 and 1888, in Kansas in 
1876 and 1878, in Kentucky and Louisiana in 1878, in Missis- 
sippi in 1886, in Missouri in 1848, in North Carolina in 1876 and 
1885, in South Carolina in 1885, and in Texas in 1878 and 1884. 

Rainfall to equal or exceed one inch an hour occurred on 
three dates in Dakota, Georgia, Kentucky, Texas, and Ohio; 
on two dates in Illinois, North Carolina, and Iowa; and on 
one date in Alabama, Arkansas, Florida, Kansas, Louisiana, 
Massachusetts, Mississippi, Missouri, New Mexico, South Caro- 
lina, and Tennessee. In the Rocky Mountain and plateau 


regions (except in New Mexico), on the Pacific coast, and in 
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the Lake region, middle Atlantic states, and New England, 
except in Massachusetts, rainfall to equal or exceed one inch 
an hour has not been reported. Among the heavier rainfalls 
reported for one hour or less are: 1.75 in twenty minutes, at 
Clarinda, Iowa, on the 20th; 2.00 in thirty minutes, at Dia- 
mond, Ga., 21st; 1.59 in thirty minutes, at Louisville, Miss., 
17th; 2.08 in thirty-four minutes, at Charlotte, N. C., 30th; 
and 3.00 in one hour, at Merritt’s Island, Fla., 23d. In June 
of preceding years rainfalls to equal or exceed this amount in 
the period given have been most frequently reported in Kan- 
sas, where they have been noted for eighteen years; in Georgia, 
Missouri, and Texas for thirteen years; in Nebraska for twelve 
ears; in Illinois, lowa, and Michigan for eleven years; in 
akota, Florida, Indiana, Louisiana, Minnesota, North Caro- 
lina, Ohio, Pennsylvania, South Carolina, Tennessee, and Vir- 
ginia for from five to ten years, inclusive; and in Alabama, 
Arizona, Arkansas, Colorado, Connecticut, Indian Territory, 
Maine, Maryland, Massachusetts, Mississippi, Montana, New 
Hampshire, New Jersey, New Mexico, New York, West Vir- 
ginia, Wisconsin, and Wyoming for from one to four years, 
inclusive. In the middle and northern plateau regions and on 
the Pacific coast no rainfalls to equal or exceed one inch in 
one hour have been reported for June for preceding years. 
Among the heavier rainfalls reported for one hour or less in 
June are: 0.30 in three minutes, 5th, 1885; 0.44 in five min- 
utes, 6th, 1883; and 0.50 in ten minutes, 29th, 1882, at New 
York City. 0.37 in five minutes, at Augusta, Ga., 27th, 1888. 
1.19 in thirteen minutes, at Anna, IIl., 20th, 1878. For fifteen 
minute periods: 1.45, at Southington, Conn., 29th, 1879; 1.56, 
at Fort Randall, Dak., 28th, 1873; 1.75, at Portsmouth, Ohio, 
22d, 1851; and 2.02, at Erie, Pa., 17th, 1886. 1.02 in twenty 
minates, at Lynchburgh, Va., 15th, 1879. 1.20 in twenty-five 
minutes, at Indianapolis, Ind., 4th, 1885. For thirty minute 
riods: 2.02, at Denmark, Iowa, 25th, 1879; 2.00, at Boston, 
ass., 29th, 1879; 2.00, at Alpena, Mich., 24th, 1880; 2.00, at 
Galveston, Tex., 17th, 1888; 1.84, at Missoula, Mont., 13th, 
1875; and 2.00, at Keeswick, Va., 3d, 1881. 3.03 in thirty-five 
minutes, at Clear Oreek, Nebr., 25th, 1882. 1.81 in thirty-one 
minutes, at Jacksonville, Fla., 26th, 1875; and 3.24 in forty- 
five minutes, at Dodge City, Kans., 19th, 1888. 
MAXIMUM RAINFALLS IN ONE HOUR OR LESS. 

The following is a record of the heaviest rainfalls during 
June, 1889, for periods of five and ten minutes, and one hour, 
as reported by regular stations of the Signal Service fur- 
nished with self-registering gauges : 


Maximum fall in— 5 gs 

Station. | Esk 

5 min. | Date. tomin.| Date. |rhour. Date. 3 

| Inch. | Inch. Inch. Inch 
Boston, | OTS 025 5| 050 5 0.03 
Ohio. 0-15 15 | I 1 0-03 
Chicago, Tl... 0-05 16 0-05 I 0- 35 0.01 
Detroit, Mich.......+e+-eseeees | 30 16 0. 40 16 0-75 16 0. 06 
Dod 0.09 24 0. 16 24 0.65 24 0.02 
Jupiter, Fla....ccccsccececeeees 0.25 13 0. 30 17 0.80 17 0. 05 
New York City........ceseeeees 0. 25 17 0. 30 17 0.35 17 0.05 
Philadelphia, 0. 10 BF 0. 50 26 0. 02 
O-go | 0. 65 27 1.35 27 0. 08 
Washington, D. | 10 0.35 10 0.45 14 04 


*Only 0.03 fell during the month. t Self-register out of order. 


This table shows that the greatest rate per minute of pre- 
cipitation for a five minute period was .08 of an inch at Sa- 
vannah, Ga., on the 9th and 27th. The rate per minute for 
this period at the other stations given was, .06 at Detroit, 
Mich., on the 16th; .05 at Jupiter, Fla., and New York City 
on the 13th and 17th, respectively; .04 at Washington, D. C., 
on the 10th, and .03 at Boston, Mass., and Cincinnati, Ohio, 
on the 5th and 15th, respectively. At Savannah, Ga., a rate 
of .065 of an inch per minute was maintained for ten minutes 
on the 27th, and .03 to .04 of an inch per minute fell for ten 
minute periods at Cincinnati, Ohio, Detroit, Mich., Jupiter, 


Fla., New York City, and Washington, D. C., on the 15th, 
16th, 17th, and 10th, respectively. Savannah, Ga., with a 
record of 1.35 inch in one hour on the 27th is the only station 
furnished with a self-registering gauge reporting rainfall to 
equal or exceed one inch an hour. 
SNOW. 


The following snowfalls have been reported for June, 1889: 
Georgetown, Colo., 8.5; Breckenridge, Colo., 6.0; Summit, 
Cal., 3.0; Alma, Colo., 0.5; Virginia City, Mont., and Chey. 
enne, Wyo., trace. 

Laramie City, Albany Co., Wyo., 13th: snow fell all night 
and continued into the forenoon. Between Lookout, this 
county, and Rawlins, Carbon Co., nearly two feet of snow fell 
on the level. The snowfall in the mountains was very heavy, 
A snow storm so late in the season has not occurred in this 
section for many years.—Northwestern Live Stoek Journal, 
Cheyenne, Wyo., June 14. 

HAIL. 

Descriptions of the more severe hail-storms of the month are 
given under “Local storms.’’ Hail was reported during the 
month as follows : 

Ist, Colo.,Pa., Vt. 2d, Kans., Nebr.,Tex. 3d, Ariz., Kans., 
8. C., Tenn., Tex. 4th, Ill., La., Mo., Nev., N. Mex., N.Y. 
5th, Ga., Mass., Nev., Tex. 6th, Iowa, Kans., Nebr., Ney, 
7th, Ill., lowa, Kans., Nebr. 8th, Ark., Colo., Ill., Kans., La., 
Mo., Tex. 9th, Mo., N. Y., Wyo. 10th, Me., Nebr., N.Y. 
11th, Ala., Ill, N. Mex., Tenn. 12th, Nev., Tenn. 13th, 
Minn., Mo., Nev., Ohio. 14th, Kans., N. Y., Tenn., Wis, 
15th, ill., Kans., Md., N. Y., Pa., Tenn. 16th, Ky., N. ¥ 
17th, Dak., Kans., N.J.,N. ¥. 18th, Ky. 19th, Ind., Ky., 
La.,Tenn. 20th, [ll.,Mo. 2ist,N. Y., Utah. 22d, Pa. 
Colo., Kans. 24th, Nebr. 25th, Dak., Kans., Minn., Mo. 
26th, Iowa, Kans., Minn., Mo. 27th, lowa,S.C.,Tenn. 28th, 
Ind., Mass., Ohio. 29th, Kans. 


THE FLOODS IN THE MIDDLE ATLANTIC STATES FROM MAY 
31 TO JUNE 3, 1889. 


These floods, which were probably the most destructive oc- 
curring within the United States of which we have record, 
originated within the limits of a barometric disturbance which 
had its origin to the west of the Mississippi. From the regu- 
lar telegraphic reports of the Signal Service this storm has 
been traced from the central Rocky Mountain region to the 
Ohio Valley, where the disturbance divided on May 30th, the 
principal area of low pressure passing northward over the Lake 
region, while a secondary disturbance passed eastward over 
the Alleghanies in Virginia where it remained until] the even- 
ing of the 31st. The unusual energy of this storm, developed in 
its advance over the Mississippi Valley, gave indications that 
the attending gales would extend from the Gulf coast north- 
ward to Lake Superior and along the Atlantic coast, and warn- 
ings had been previously issued by this service announcing the 
approach of these dangerous winds. On the morning of May 
30th, when the disturbance was central in the Ohio Valley, the 
forecast was issued by this service announcing that severe local 
storms would occur in the middle and south Atlantic states 
and the Ohio Valley in the following twenty-four hours. The 
development of the secondary disturbance over Virginia, and 
its slow movement to the eastward, was attended by condi- 
tions favorable to continued heavy rains. 

The distribution of pressure over the Atlantic Ocean between 
the twenty-fifth and fiftieth parallels was such as to occasion 
south to east winds along and off the coasts of the middle and 
south Atlantic states, where the normal wind-directions are 
from south to west. The pressure averaged considerably above 
the normal for May 30th, 31st, and June Ist, from the Azores 
westward to the New England coast and the Canadian Mari- 
time provinces, the greatest average departures above the nor- 
mal for the three days being shown in an area extending from 
Nova Scotia southeastward to about the thirtieth parallel, 
where they exceeded .30 of an inch. On the afternoon of 
the 31st the following announcement was made in the offi- 
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cial forecast of this service based upon the 8 p. m. report: 
«For eastern New York, eastern Pennsylvania, New Jersey, 
and Delaware, threatening weather and rain; cooler; south- 
easterly winds; destructive floods in the rivers of the At- 
lantic states. For Maryland and Virginia, rain, followed by 
gearing weather; variable winds; cooler; destructive floods 
jn the rivers of the middle Atlantic states.” These announce- 
ments were made in advance of the destructive floods, which 
were wholly due to the heavy rainfall in the river-sheds east of 
the Alleghanies ; the warning being generally twenty-four hours 
er more before the occurrence of actual damage. Although 
the flood at Johnstown was most destructive, both as to life 
and property, it will be seen from the report of Professor Rus- 
sell in the May REVIEW that probably not more than ,), of the 
water that was in this flood came from the heavy rains, but 
was chiefly due to the breaking of the dam and the overflow of 
the waters of the reservoir. 

Chart v which also accompanies his report exhibits the region 
visited by these floods, and shows the accuracy of the timely 
warning issued by this service, which warning, widely dis- 
tributed through the associated press and by special telegrams, 
resulted in the saving of a large amount of property, but had 
fall advantage been taken of the forecasts the loss of property 
would have been much less. The flooded district extended 
from southern Virginia to central New York. 

Referring to the flood in Washington, Mr. Charles Wheatley, 
of Wheatley & Bros., lumber yard, states: “ When we were 
warned by the Signal Office we put a force of men to work at 
onee and secured everything by heavy ropes and other ways, 
and I find that we have scarcely lost anything.”” Many others 
took advantage of the warnings which were published in the 
city papers and thereby prevented loss of property. 

A detailed statement of the enormous loss of life and prop- 
erty in the flooded districts would require more space than is 
available in this publication. 

The following reports, received from observers in the flooded 
region, indicate its extent and unusual severity: 

“Washington, D.C.: The waters of the Potomac rose higher 
(Jane 2d) than ever before known. At about noon the water 
had risen until the tide-gauges were hidden, and was fully 
three feet above the 1877 flood mark, and that was fully eleven 
feet above spring-tide high water. The streets and reserva- 
tions on the lower levels in the centre of the city and all the 
wharves and streets along the river front were under water. 
Toward evening the water began to recede, and on the morn- 
ing of the 3d the city had resumed something of its usual as- 
pect. The flood caused great damage along the river front 
and on Rock Creek; the harbor improvements were injured 
and two spans of the Long Bridge were sweptaway. Serious, 
if not irreparable, damage was caused along the length of the 
Chesapeake and Ohio Canal, which was rendered entirely un- 
navigable throughout itsentirelength. Railroad communica- 
tion with the south and west was cut off for two days. Con- 
siderable damage was caused to the machinery plants and 
material in the Navy Yard.” 

“Lynchburgh, Va., Ist: in consequence of high water pro- 
duced by the heavy rains during the last three days, north- 
west of here as well as in the immediate vicinity of this city, 
nearly all the industrial establishments suspended operation 
last night. The flood in James River is unprecedented in 
height and volume since the great flood of 1870. All the 
bridges at this place have been swept away and the amount of 

age done is very large.” 

“Harrisburg, Pa., Ist: the disastrous rain which prevailed 
throughout yesterday and last night ended at 4.40 a. m. to-day, 
3.12 inches falling during the night. River rising rapidly, all 
bridges declared unsafe, travel suspended, and all the lower 
districts of the city are under water, reaching the second 
stories of the houses in many places. Losses in this city will 
amount to at least $1,000,000. All manufactories have stopped 
operations, and the iron works are under water. The extreme 


9 p. m., rising in all 27.01 feet, 21.6 inches higher than the great 
flood of 1865, which was the highest point ever known here.” 

“Lewisburgh, Pa., 3d: the water in the west branch of the 
Susquehanna River is four feet above high-water mark of the 
great flood of 1855. Every bridge on the Susquehanna River 
from Sunbury, Northumberland Co., to Clearfield, Clearfield 
Co., has been swept away. At Williamsport, Lycoming Co., 
from fifty to eighty persons were standing on the bridge at 
Market street, which spans the Susquehanna River, when it 
gave away, plunging the people into the water. At Milton, 
Northumberland Co., the water stood five feet high in the 
streets. At this place five spans of the railroad bridge were 
swept away. The gas works, water works, and mills were 
flooded. The loss will reach $75,000. Every town along the 
west branch of the Susquehanna River is isolated from every 
other town and communication is difficult, and between some 
places impossible.”—New York Tribune, June 4. 

‘¢ Elmira, Chemung Co., N. Y.: the water during the night 
of the 1lst-2d was from 12 to 18 inches higher than ever before 
known. The Erie railway bridge was anchored in its place by 
two trains of loaded freight cars. The water rose to the ears, 
which, with the bridge, acted as a dam and forced the water 
back through the city, on the north side of the Chemung 
River, where the principal business houses are located. The 
water covered the streets to a depth of two or three feet, and the 
basements of the stores were quickly flooded, causing thous- 
ands of dollars damage.”— The Oswego, N. Y., Palladium, June 3. 

“ Charleston, Kanawha Co., W. Va., lst: the Big Kanawha 
River is dangerously high, and this place is in danger of 
being submerged. The Chesapeake and Ohio railroad bridge 
has been swept away. Tyrone, Blair Co., Pa., 1st: the Juniata 
River has overflowed its banks at this place and flooded the 
southern portion of the city, causing great damage.’’—The 
Oswego, N. Y., Palladium, June 1. 

It has been estimated that the loss of life and property in 
the string of communities in the direct path of the Johnstown 
flood is about as follows: 


Life. Property. 

7,000 $18, 000, 000 
Franklin and East Conemaugh.........cscccccccceccscccscuceses I, 200, 000 
Cam cs I, 100 750, 000 
300 3s 500, 000 
css 300, 000 
VINO I 10, 000 
Sheridan and ° 75; C00 

Total .ccccccseccossevsovesecsessoussceecessqescornessosssote 9, 063 38, 950, 000 


The probable value of the property destroyed by these floods 
throughout the entire flooded district has been variously esti- 
mated at from $50,000,000 to 360,000,000. 

The following extracts from a special report relative to these 
floods, by Professor Lorin Blodget, of Philadelphia, will be 
found of interest : 

The floods of May 30, 31, and June 1, 1889, in Pennsylvania 
Maryland, and Virginia. 

It is undoubtedly proper to treat this flooded district as a 
whole, and to understand it properly the leading facts should 
be presented as they occurred on each successive day as fully 
as possible. In this way the extraordinary character of the 
storm and the flooding violence of the rainfall in each locality 
will be best shown. 

There was a general storm developed in Kansas and Missouri 
May 27th, which moved slowly from west-southwest to east- 
northeast along a line from Kansas to New England, making 
this transit at a slower rate than usual, however, on and after 
a partial suspension on the 29th, developing renewed violence 
in Virginia and Pennsylvania on the 30th of May. This was 
the beginning of the extreme conditions, the high temperature 
and dense saturation, and it had been unusually cold both south 


height of the water in the Susquehanna River was reached at 


and north up to the morning of the 30th. 
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As this saturated condition reached the higher ridges of the 


* Alleghanies on this day, it developed the most excessive rain- 


fall of the century for so large an area, depositing a uniform 
sheet of from 6 to 8 inches of rainfall during a continuous storm 
of from twenty-four to fifty-six hours duration. The greatest 
profasion was on May 31st and during the nights of May 30th- 
3ist on the western border, and May 31st and June Ist on the 
eastern border. And this rainfall was in sheets or masses rather 
than in drops, being described as “cloud-bursts ” by several ob- 
servers and many local journals, a characteristic observed at 
Jobnstown and Harrisburg alike, as also at places far south in 
Virginia and north as far as Smethport, McKean Co., Pa. 

The winds were also peculiar, being light and unimportant 
on the first day (30th May), although generally from the south, 
southeast, or east. In all the mountain districts the wind con- 
tinued light and almost falling off to calm at the close of the rain 
on the night of the 31st; but over all the southern and eastern 
areas affected by the storm, the southeast winds blew a gale 
from the first to the last; a large area over which no rain fell 
in southeastern Pennsylvania, Delaware, and New Jersey, hav- 
ing a southeast gale of twenty to forty miles an hour, and ex- 
periencing losses from this gale alone. 

On the southern and eastern border the temperature was very 
high and there were many local storms of violence, especially 
in Virginia and Maryland. These were partially developed 
cyclones, but not as complete as those developed on the south- 
east line of the general storm of January 8-9th, last. The upper 
current or cloud mass in this case showed the most watery den- 
sity from the first, and moved at a slow but uniform rate from a 
few points south of west, wasting as it passed eastward and at no 
time mingled with the seud borne on the southeast wind beneath. 

It was quite remarkable that after the very heavy rainfall, 
usually an inch an hour for many successive hours, the wind 
fell off to a calm, and only a slight cooling and very light west 
wind followed the rain. It is also remarkable that a very small 
barometric movement attended the storm at the stations where 
barometers were kept, as unfortunately the interior stations of 
the State Weather Service were not supplied with barometers. 
At Pittsburgh the fall was about one-fourth of an inch only; 
also at Erie, at Harrisburg, and at Philadelphia. The press- 
ure remained little below 30.00 inches throughout, and was 
scarcely affected by the southeast gales in southern and east- 
ern Pennsylvania. There may have been barometric changes 
in the central area, having eight inches of rainfall, but there 
were no instruments there to record them. Further examina- 
tion will be made to obtain an explanation of this anomaly. 

The following events are condensed from all available sources 
for each suecessive day of the storm in this latitude: 

May 30th: in some parts of western Pennsylvania and West 
Virginia the local disturbances were in the form of severe and 
even violent showers on this day. A southeast wind began in 
the early morning of May 30th at all the stations of the State 
Weather Service—at New Castle, Mercersburgh (Thiel College), 
Indiana, Uniontown, and probably at Erie and Pittsburgh, 
not reporting on this point to the state service. Each station 
reported the threatening weather, and at Indiana there was 
rain on the 29th (1.2 inch) and on the 30th a fall of 2 inches. 
At Pittsburgh 1.5 inch, and at Johnstown 2.4 inches, were 
reported by an observer on the night of the 30th and morning 


of the 3ist. At Somerset, 2,250 feet elevation, rain fell heavily Met 


during the evening and night of the 30th. At the stations next 
eastward, Charlesville, Hollidaysburgh, MeConnellsburgh, and 
Huntingdon, the same southeast or southerly winds prevailed on 
the 30th, with a temperature of 70° and over, and rains at inter- 
vals after 4p.m. Inall Maryland, Virginia, and central Penn- 
sylvania the day was hot, sultry, and threatening, with often oc- 
enrring showers late in the afternoon, but otherwise favorable 
for the exercises of Decoration Day. This occasion fixed the 
time of rain beginning at nearly all the towns in the southern 
counties. In the northern and northwestern counties the rain- 
fall was less, although generally threatening late in the day. 
The floods did not extend beyond Clarion in that direction. 


In Clearfield, McKean, and Potter counties, however, the foreg 
of the storm was felt, beginning at Grampian Hills, Clearfield 
Co., at 4.30 p. m., and falling very heavily throughout the night ; 
six inches in the seven hours after 12 p. m., as reported by the 
station observer there. At Emporium, Cameron Co., rain of 
two and a half inches after 9 p. m., and at Rimersburgh, Clar. 
ion Co., an equally marked flood. Evidently the entire ling 
from southwest to northeast on the western heights of the A). 
leghanies had a flooding rain on the night of May 30th and 
morning of 3lst. The west branch of the Susquehanna thep 
got its first floods, the rain apparently falling equally over the 
southern and the northern tributaries of the west branch, 

It is quite important to note this uniform development of 
threatening weather with southeast winds and heavy rain at 
nightfall along this extended line northward and also south. 
ward to the sources of the James River in Virginia. And this 
was everywhere attended with a development of high tempera. 
ture not derived from the west. 

May 3lst: this day was marked by the most excessive and 
flooding rains all over the central counties of Pennsylvania, 
There is scarcely an exception to the uniformity of these con- 
ditions, and no material change even in the winds, as the fol- 
lowing tabulated statements will show. The rainfalls were 
frequently described as “cloudbursts,” and similarly expres. 
sive terms are found in the published reports. The duration 
of the rain is usually given as thirty-six hours. In the western 
and central parts of the state it ceased at 8 to 9 p. m. of the 
31st, but in the eastern portions of the flooded counties it con- 
tinued through the night to some early hour on June Ist. 

There was no record of the quantity falling on the moun- 
tains proper, but all the indications point to a total on the 
more elevated surfaces of at least 8 inches, probably 10 inches 
on the ridges themselves. Over the whole area west of Har- 
risburg and from the state line on the south to McKean count 
on the north, the average fall of 8 inches gives, by a ro 
calculation, 480,000 tons to the square mile. Assuming this 
area to be approximately 60 by 200 miles, or 12,000 square 
miles, the total quantity would be 5,760,000,000 tons. 

A violent gale from southeast prevailed over most of the 
surface of New Jersey during the entire day (May 31st), but 
there was very little rain, except upon the mountains of the 
northwestern part of that state. This gale alone is reported to 
have destroyed much property. It was also felt in most parts 
of Delaware and on the coast. 

The following are the reported hours of beginning and end- 
ing of the heavier rainfalls, as reported chiefly at the stations 
of the Pennsylvania Weather Service : 


State and station. Began, ‘Ended. Duration 
West Virginia, Hours. 
Thursday, 12 m.... Frida 
irginia, 
Fredericksburgh ...... “ 1o p-m.., Saturday,$a.m...| 
Pennsylvania, 
Erie... 10 p-m.. 
Neweastle p- m Friday,7 30 p.m 
Columbus (Warren)................| Thursday, 10 p.m... ? 
Chambersburgh ...... “ 2p.m...| Saturday, 3a.m...| 
“ 3p.m... ? 
York 7 p.m... Saturday,s5a.m.../ 
LOWIStOWN 4p.m... Saturday 2a.m...) 
Sigherville ©. 3p-m.. « 
Williamsport. 9 p.m... ? 
Ralston (north of Williamsport) ...| Friday,1a.m...... Saturday, 12m.... 
Muncie (east of Williamsport) ..... Ip-M..., 
Emporium Thursday,5 p.m... Friday, 11.20 p.m.) # 
ew ror 
— 
*Same vicinity. t1.3 inch, 
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The prevailing winds during June, 1889, are shown on chart 
ii by arrows flying with the wind. In New England and the 
jower lake region the winds were mostly from south to west ; 
in the middle and south Atlantic states, the east and west Gulf 
states, southerly; in Florida and over the southeastern slope of 
the Rocky Mountains, south to east; in the Ohio Valley, south- 
east to southwest ; in the upper lake region, extreme northwest, 
middle-eastern slope of the Rocky Mountains, southern and 
middle plateau regions, and the middle Pacific coast, variable ; 
on the north Pacific coast, north to west; over the northern 
plateau region, west to southwest; on the north Pacific coast, 

y- 
HIGH WINDS (in miles per hour). 

Maximum velocities of fifty miles, or more, per hour, other 
than those given in the table of miscellaneous meteorological 
data, have been reported as follows: Fort Assinniboine, Mont., 
52, sw., 24th; Fort Canby, Wash., 63, s., 27th. 


LOCAL STORMS. 


Destructive storms were most frequently reported in New 
York, where they were noted for eight dates; in Kansas for 
five dates; in Tennessee for four dates; in Dakota for three 
dates; in Texas, Indian Territory, Nebraska, Illinois, Lowa, 
Missouri, and Wiscousin for two dates; and in Georgia, Massa- 
chusetts, New Hampshire, Vermont, Colorado, New Jersey, 
Indiana, Pennsylvania, West Virginia, Minnesota, and Ohio 
for one date. In states and territories other than those named 


WINDS. 


this place, and moved in a southwesterly direction, demolish- 
ing gardens and crops in its path. The Christian church, 
a new structure, was twisted about ninety feet out of its 
natural position. About fifteen hundred window glasses 
were broken by hail-stones, the stones being as large as 
hens’ eggs. The path of the storm was about one mile 
wide. Wichita Falls, Wichita Co.: the rain and hail-storm 
in the evening was the heaviest known in this county; several 
houses were unroofed and other damage done. Reports from 
the surrounding country state that the crop is ruined, while 
wheat and oats are severely damaged. The Dallas (Texas) 
Morning News, June 5. Mesquite, Dallas Co.: a severe wind, 
rain, and hail-storm, moving from southwest to northeast, 
began at 6.15 p.m. The hail-stones were mostly large, some 
of them being of enormous size; all of them were of a ragged 
appearance and of an almost infinite variety of shapes. The 
larger stones having protuberances one inch long. Reports 
show that the path of the hail-storm was about eight hundred 
yards wide, and about one mile from the east to the west edge. 
Its duration was about ten minutes, and the wind and rain- 
storm lasted about twenty minutes. The hail measured about 
| four inches deep on a level, and about two feet in hollows. 
At 1l a. m. the following day the hail was about eighteen or 
twenty inches deep in a field four miles northeast of this 
place. All crops in the path of the storm were ruined, 
scarcely a vestige of the corn and cotton crops was left. The 


wind was very destructive to buildings, some being blown 


storms of unusual severity have not been reported. Thestorms down and others removed from their foundations, but no lives 
reported were noted in the greatest number of states and ter- were lost.—Report of Silas G. Lackey. Indian Territory.— 
ritories, five, on the 17th and 20th; on the first named date Fort Sill: a severe thunder-storm, passing from north to south, 
they occurred in Texas, New York, Missouri, Dakota, and New occurred between 8.10 p.m. and 11.50 p. m. The storm was 
Jersey, and on the 20th in Indian Territory, Kansas, Iowa, | accompanied by light rain and high wind, the wind reaching 
Missouri, and Dakota. On the 3d, Sth, 7th, 10th, 11th, and a maximum velocity of eighty miles per hour, and causing con- 
19th they were reported in three states or territories; in two siderable damage to fences, outbuildings, ete. Tennessee.— 
on the 14th, 15th, 16th, 21st, 26th, 27th, and 28th; and in one Gallatin, Sumner Co.: a heavy rain-storm, accompanied by 
on the 8th, 9th, 22d. For dates other than those named no wind and hail, oceurred during the day. Within less than 
destructive storms have been reported, save those of the be- twenty minutes nearly one inch of rain fell. The wheat and 
ginning of the month in the Middle States, which have been corn crops were damaged to a considerable extent by hail, and 
made the subject of a special report. | a number of trees were uprooted by the wind.—The Nashville, 
The following are descriptions of the storms above referred Tennessee, Banner, June 4. 
to. These storms generally attended the passage of areasof &th. Georgia.—Way Cross, Ware Co.: a violent storm, 
low pressure traced on chart i and discussed under the heading, moving from southwest to northeast, occurred during the day 
“ Areas of low pressure :” about one mile north of this place. Hail-stones as large as 
3d. Texas.—Denton, Denton Co.: a very heavy rain fell in goose eggs fell in large quantities. Considerable damage was 
the evening, doing considerable damage to the wheat crop. done to crops, fencing, ete. At one plantation the corn and 
The heaviest rain covered a district running from the north- cotton crops were entirely destroyed.—The Savannah, Ga., 
western part of the county in a southeasterly direction. The Morning News, June 6. 
water gathered in floods and in many places it washigherthan 6th. Kansas.—Dodge City: a light thunder-storm, mov- 
ever known before. A very heavy hail accompanied the ing from southeast to northwest, accompanied by rain and 
severest part of the rain. Reports from some parts of this large hail, occurred between 5.10 p.m. and 5.45 p.m. The 
county, especially from Roanoke, are that the hail almost en- fall of hail at this place was of short duration but some of the 
tirely ruined crops of all kinds. Alvord, Wise Co.: a drench- hail-stones were as large as hens’ eggs. The general shape 
ing rain and severe hail-storm occurred in the evening. Corn was spheroidal, the larger ones having knobby protuberances, 
and vegetables were riddled by the hail, and some trees were and when broken in half the sections presented a core resem- 
blown down. Gainesville, Cooke Co.: the heaviest wind and bling half-melted snow, around which were irregular coatings 
tain-storm of the season visited this section during the even- of ice. Reports show that the hail-storm was more severe in 
ing. Great damage to crops is reported throughout this the surrounding country, where poultry was killed, window 
county, and also in the Chickasaw nation. Between Krum lights broken, and crops damaged. Nebraska.—North Platte: 
and Justin stations, a few miles south of this city, on the a severe thunder-storm began at 7 p. m., accompanied by vivid 
Santa Fé Railroad, nine hundred feet of track were washed lightning, heavy rain, high wind, and hail; hail-stones of about 
away. At Purcell, Ind. T., and points north, the storm was two inches in diameter fell. The hail ended at 7.25 p. m., but 
very severe, accompanied by heavy hail which fell in large the rain and thunder continued until 10.50 p.m. The wind 
Quantities doing much damage to crops. Grape Vine, Tar- attained a velocity of eighty miles per hour for two minutes, 
tant Co.: a heavy wind, hail, and rain-storm passed over this and of sixty miles per hour for seven minutes. Several dwell- 
section at 10 p. m., doing immense damage to crops. Corn ings, stables, barns, telegraph wires, and chimneys were pros- 
and cotton were riddled by the hail, while wheat and oats trated by the wind. The damage in this city is estimated at 
Were blown down. The damage all around is very heavy. $5,000. It is reported that from four to ten miles south of the 
bury, Hood Co.: the most damaging wind and hail-storm city hail-stones.of unusval size fell, and that the crops in the 
that has ever been experienced at this place occurred in the path of the storm suffered serious injury. The damage to 
fvening. The storm gathered about one mile northeast of’ crops is estimated at $2,500. 


| 
field 
ght; 
‘the 
n of 
‘lar- 
line 
Al- 
and 
hen 
the i 
t of 
at 
uth- 
this 
era- 
and 
nia. 
con- 
fol- 
were 
tion 
tern 
the 
con- 
oun- 
| the 
ches 
Har- 
not 
this 
the 
, but 
the 
to 
varts 
end- 
ation. 
urs, 
i 
3 
| 


| 


152 MONTHLY WEATHER REVIEW. 


JUNE, 1889, 


afternoon accompanied by a severe hailstorm. Many build- 
ings, fences, and trees were destroyed. The country was 
flooded. Monticello, Piatt Co.: a terrific rain storm visited 
this county late in the evening and continued until the follow- 
ing day. All streams overflowed. The Sangamon River is 
out of its banks and rising one foot an hour, sweeping every 
thing before it. In the bottoms there are hundreds of arces of 
corn under water, and much will be destroyed.—The Chi- 
cago, Ill. Tribune, June 9. Iowa.—Boone, Boone Co.: the 
heaviest storm in this section since the flood of 1881 occurred 
during the night and morning. The creeks and water courses 
are full, and two slight washouts occurred. During the height 
of the storm the rain changed to hail for half an hour, which 
did some damage to crops.—The Nashville, Tenn., Banner, 
June 8. Kansas.—Andale, Sedgwick Co.: a hail storm, ac: 
companied by light wind and rain, occurred at 5 p.m. Hail- 
stones measuring from seven to eight inches in circumference 
fell, causing slight damage to wheat and breaking about one- 
fourth of the exposed window panes. The track of the storm 
was about five miles wide and fourteen miles long.— Report of 
Leon Fouquet, Postmaster. Atkin, Graham Co.: a severe storm 
set in at 5.30 p.m. It approached with a roaring noise which 
was distinetly heard two or three minutes before it struck this 
place. Hail fell from its commencement and continued for 
about ten minutes; most of the hail-stones being as large as a 
half dollar silver piece, and about one-half or five-eighths inch 
thick, rounded off at the edges, and every stone examined had 
a star about the centre, on the flat side, as if struck by a bul- 
let. Crops, houses, barns, and trees in the path of the storm 
sustained serious damage.—Report of Mr. Ed. Atkin, C. E. 
Wakefield, Clay Co.: a hail-storm, the severest on record, 
over the southern portion of this county at 9.45 p. m. 

any hail-stones were over one inch in diameter, and they de- 
stroyed crops of all kinds, the damage varying in different 
localities from 10 to 100 per cent. The rain fell so rapidly 
that the fields immediately became flooded. Hail in quanti- 
ties remained in the ravines three days after the storm had 
-- of Wm. P. Cochran to the Kansas State Weather 


passed. 
Service. Wichita, Sedgwick Co.: this section was visited dur- | ag 


ing the — by a very severe storm. The western part of this 
county and the eastern portion of Kingman county suffered 
most. The storm swept over an area twenty miles long and 
five miles wide. The heavy rain was followed by hail which 
laid low the grain and fruit crops. In Westick county many 
houses and barns and acres of crops were levelled to the ground. 
One farmer and his family were killed and many others ren- 
dered homeless.—The Nashville, Tenn., Banner, June 8. 

Sth. Jilinois.—Bloomington, McLean Co.: a disastrous 
storm passed over this section in the evening and the rain con- 
tinued until 9 a. m. the following day. The wind and hail did 
much damage, and on the bottom lands, along the Mackinaw 
River, the corn has been washed out. At Lilly, Tazewell Co., 
sixteen miles west of this city, a church was demolished, trees, 
fences, and buildings badly wrecked, and several box-cars 
were blown from the track. In Tazewell and Woodford 
counties, the Lake Erie and Western Railroad track is under 
water for many miles.— Chicago, Ill., Journal, June 8. 

Oth. New York.—Oswego: a thunder-storm set in at 2.30 
p. m., accompanied by hail at 2.40 p. m., which lasted about 
five minutes. Most of the hail-stones were from one-half to 
three-quarter inch in diameter, and from one-quarter to one- 
half inch in thickness, and their general shape was similar to 
that of pebbles most of them had a white nucleus, vary- 
ing from one-quarter to one-half inch in diameter, surrounded 
by perfectly clear ice. A few very large stones were found, 
measuring one-and-a-half inch by one inch; they were of clear 
ice, very irregular in formation, and resembled the fragments 
of icicles. The storm moved from southwest to northeast, and 
ended about 3 p.m. Rain occurred from the beginning to the 
ending of the storm. Another thunder-storm accompanied 


by rain, passing from north-northwest to east, occurred be. 
tween 3.30 p. m. and 4.30 p. m. Rochester: two thunder. 
storms, about thirty minutes apart, passed over this city dar. 
ing the afternoon. The second storm, which lasted about one 
hour, was the more severe, and considerable damage wag 
caused by the heavy rain and hail in the southeastern portion 
of the city and surburban districts. No hail fell at station, 
The hail-storm, which lasted from five to ten minutes, covered 
a strip 1,500 feet wide, and the hail-stones were about the size 
of walnuts, causing much damage to hot house plants, shrub. 
bery, small fruits, ete. Several residences in the city were 
struck by lightning, but the damage done was small. Turin, 
Lewis Co.: the worst storm that ever occurred in this seetion 
set in at 5 p. m. and lasted a short time. The storm 
proached as a thick, black, whirling cloud, which almost 
touched the ground, levelling fences and large trees in its 

th. A large barn, when struck by the storm, was scattered 
in fragments, scarcely leaving a whole timber on the place, 
Much damage resulted to other property. In some places the 
earth was scooped out as though it had been shoveled. Re. 
ports from Leyden, Port Leyden, West Leyden, West Turin, 
Martinsburgh, Lyonsdale, High Market, Osceola, and Con. 
stableville, this county, state that the storm at those places 
ye the most destructive ever known.—Turin, N. Y., Leader, 

une 12. 

10th. Massachusetts.—Holyoke, Hampden Co.: the storm 
which occurred between 8 p. m. and 9 p. m. caused extensive 
washouts in the canal at this place. A bridge across the 
canal was also wrecked. Loss, #100,000.—Rochester, N. Y., 
Herald, June 12. New Hampshire.—Dover, Strafford Co.: the 
storm which passed over this section during the day was very 
destructive. At South Bennick the academy was struck by 
lightning. All of the three hundred and fifty pupils were af- 
fected by the electricity, and three were prostrated.— Roches. 
ter, N. Y., Herald, June 12. Tennessee.—Chattanooga: a 
severe thunder-storm, accompanied by brilliant lightning, be- 
gan 12.15 p. m. and lasted about twenty minutes. Rain fell 
from 6.18 p. m. to 6.27 p. m., during which time 0.48 inch was 
recorded. The wind attained a maximum velocity of thirty- 
six miles per hour from the northwest at 6.18 p.m. No dam- 
e was done in this city, except the uprooting of trees, ete. 
Auth. New York.—New York City: a thunder storm, mov- 
ing from west to east, began 5.10 p. m. and ended 5.30 p. m.; 
the storm was accompanied by terrific thunder, brilliant light- 
ning, and high southerly winds. Unusually heavy rain occurred 
from 5.20 p. m. to 5.26 p. m. during which time 0.25 inch fell, 
Several houses in Brooklyn were blown down. One house in 
the eastern part in this city was unroofed and then collapsed, 
killing two men and wounding several others. Tennessee.— 
Jonesborough, Washington Co.: this section was visited at 
3 p. m. by a severe wind, rain, and hail-storm. Reports from 
the country, three miles north of this place, state that great 
damage was done by the hail to growing crops. In many 
places the fruit was beaten off the trees.—Knozville, Tenn., 
Daily Journal, June 11. Vermont.—Saint Albans, Franklin 
Co.: reports from all over the county show that a large amount 
of damage was done by the storm of last night. Six bridges 
were carried away, and the loss to farmers is very heavy.— 
Rochester, N. Y., Herald, June 12. 

1Ath. Colorado.—Denver: the rain storm which oceurred 
in the afternoon was the severest known here for the last 
twenty-four years. In the northern portion of the city the 
streets and cellars were flooded. The brick-yards suffe 
great loss, nearly all the new brick being destroyed.— Denver, 
Colo., Republican, June 15. Tennessee.—Knoxville: the 
fall in the Tennessee Valley during the past few days has been 
very heavy, and in some respects almost without precedent, 
The precipitation has been unusually violent and has ca 
great damage. Reports state that a big washout oce 
near Abingdon, Va., in which a bridge on the Norfolk and 
Western Railroad and three hundred feet of track were swe 
away. Between Bridgeport and Newport, on the North Caro 


ni 
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; 7th. J llinois.—Monmouth, Warren Co.: a whirlwind, high 

@ . 

a in the air, passed over the southern part of this county in the 


south of here the road is completely obliterated for over a 
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lina division, a large embankment was torn away by the 
waters.— Knoxville, Tenn., Daily Journal, June 14. 

16th. New York.—New York City: asevere thunder-storm, 

ing from southwest to northeast, prevailed in the afternoon 

and evening. It was accompanied by brilliant lightning, par- 
ticalarly about 4 p.m. Four church-steeples were struck by 
lightning and partially destroyed. Two dangerous fires were 
started in Jersey City, damage $40,000. 

16-16th. Kansas.—La Harpe, Allen Co.: the thunder- 
storms which occurred on these dates were accompanied by 
anusually heavy rain, causing the streams to rise higher, in a 
shorter time, than has been known for years. Railroad and 
highway bridges, culverts, ete., were carried away by the flood, 
and much damage was done to the growing crops along the 
streams.— Report of Mr. Isaac S. Coe. 

16th. /ndiana.—Crawfordsville, Montgomery Co.: a de- 
structive storm visited the southeastern portion of this town- 
ship during the evening. It extended over an area ten miles 
long and one mile wide, and ended in a regular cloud-burst. 
The damage to property was great, fences and bridges being 
washed away and barns torn down. Growing crops were badly 
damaged.— Union and Advertiser, Rochester, N. Y., June 18. 
New York.—Canajoharie, Montgomery Co.: a severe rain and 
hail-storm occurred in the Mohawk Valley this afternoon. 
Small washouts are reported at various points along the West 
Shore Railroad.—Democrat and Chronicle, Rochester, N. Y., 
June 17. 

16<-17th. New York.—Dansville, Livingston Co.: rain 
began at 8 p. m. 16th, and continued twelve hours, swelling 
the waters of Canaseraga Creek over its banks, and creating 
havoc and destruction throughout the valley. Three miles 


mile. At Cridler’s dam the new iron bridge has settled to 
the bed of the creek. Farms and roads in the vicinity of the 
creek are inundated. The damage done is great and will be 
felt severely, as the majority of the farmers had just finished 
replanting crops that were swept away by the recent flood of 
May 3lst—June Ilst.—Post-Express, Rochester, N. Y., June 17. 

17th. Missouri.—Springfield: a thunder-storm, moving 
from southwest to northeast, occurred between 12.20 p. m. and 
lp.m. The storm was accompanied by excessive rain from 
ll a. m. to 11.08 a. m., during which time 0.55 inch fell. 
Texas.—Bonham, Fannin Co.: a storm struck this county in 
the evening about fifteen miles from this place, travelled in a 
northeasterly direction, and passed three miles south of this 
town. Many houses in the country were wrecked, and others 
twisted and badly damaged. Trees and growing crops in its 
path were levelled.— Express, San Antonio, Texas, June 20. 

18th. Dakota.—Watertown, Coddington Co.: the heaviest 
rainfall for years occurred this afternoon. For over two bours 
the rain poured in torrents, flooding cellars, and causing 
much damage.— Denver, Colo., Times, June 18. New Jersey.— 
Long Branch: during a severe thunder-storm, late in the even- 
ing, the spire of the Sea Side chapel was struck by lightning 
and badly damaged. Trees were blown down and crops in- 
jured to a considerable extent throughout the surrounding 
country.— Post- Express, Rochester, N. Y., June 19. 

19th. Indiana.—La Fayette: a heavy wind storm struck 
this city in the afternoon, doing considerable damage at the car 
works and wrecking a number of dwellings. The wind storm was 
followed by a severe shower of rain. The loss outside of the city 
isconsiderable, barns, orchards, wheat, and oats being levelled 
tothe ground.— Union and Advertiser, Rochester, N. Y., June 
%. Nebraska.—Bingham, Sheridan Co.: this section was 
Visited in the evening by asevere thunder-storm, accompanied 
by large hail. The storm was very destructive forty miles west 
of this place, where hail-stones of about four inches in diame- 
ter fell, causing much damage to crops and property.—Report 
of Mr. W. OC. Wood. 


two miles per hour at 1.25 a. m., 20th, and caused some dam- 
age to buildings, prostrated fences, etc. 

20th. Indian Territory.—Guthrie, Oklahoma Co.: a thun- 
der-storm, accompanied by high wind, hail, lightning, and 
torrents of rain, passed over this place at6 p.m. The storm 
struck this city with great violence, unroofing many houses, 
and moving others from their foundations. Several hundred 
houses in course of erection suffered serious injury.—Globe- 
Democrat, Saint Louis, Mo., June 21. Missouri.—Albany, 
Gentry Co.: a destructive storm passed over the northwestern 
portion of this state in the afternoon, demolishing a number 
of dwellings, school houses, and other property, and killing one 
child.—The Daily Gate City, Keokuk, Iowa, June 22. Par- 
nell, Andrew Co.: this section was visited by a severe wind 
storm at 1 p.m. The storm demolished out-houses and small 
buildings, scattering the débris in every direction. Reports 
show that the storm was very severe about one mile west of 
this place, where eighteen houses were either blown down or 
moved from their foundations, and a great many people were 
seriously injured. The storm moved from northwest to south- 
east.— Parnell, Mo., Express, June 20. Dakota.—Vermillion, 
Clay Co.: a heavy wind storm struck this place during the 
morning, doing considerable damage. A large residence, the 
Catholic church, and a building on the fair grounds were 
totally wrecked, and several houses were moved from their 
foundations or otherwise damaged.— Denver, Colo., News, June 
21. Iowa.—Sioux City, Woodbury Co.: this city and sur- 
rounding region was visited this morning by a damaging rain 
and wind storm. The pontoon bridge across the Missouri 
River was blown to pieces, and sixty boats were swept down the 
stream. Reports from many points in northern Nebraska and 
southwestern Dakota show that great damage was done by the 
storm, which covered a wide scope of country.—The Herald, 
Rochester, N. Y., June 21. Kansas.—Leavenworth: a severe 
thander-storm, aceompanied by heavy rain and almost contin- 
uous loud claps of thunder, occurred between 4.20 p. m. and 
5.30 p.m. Several barns and houses were struck by lightning. 
Damage estimated at 21,000. 

Z2ist. New York.—South Canisteo, Steuben Co.: a severe 
thunder-storm accompanied by heavy rain, and in some places 
by hail, occurred between 1.35 p. m. and 6.30 p.m. Several 
persons were prostrated during the storm, which fact the phy- 
sicians ascribe to the excessive electrical conditions. Heavy 
rain caused the Canisteo River, above Hornellsville, this 
county, to rise one foot in three minutes.— Report of Mr. J. BE. 
Wilson. Pennsylvania.—Scranton, Lackawanna Co.: a ter- 
rific thunder-storm passed over here this evening, doing much 
damage. Lightning struck and burned several houses and 
killed one child.—Democrat and Chronicle, Rochester, N. Y., 
June 22. 

22d. West Virginia.—Clarksburgh, Harrison Co.: a cloud- 
burst which occurred at Mount Clare, this county, yesterday, 
was followed this morning by heavy rains. The West Fork 
and Elk rivers are both overflowing their banks for miles, and 
heavy damage is being done to property. The track of the 
Clarksburgh and Weston Railroad is under water and traffic 
is suspended.— Chronicle- Telegraph, Pittsburgh, Pa., June 22. 

26th. Minnesota.—Rushford, Fillmore Co.: asevere storm 
occurred between 10 a.m.and3p.m. The storm gathered 
near or over the town of Wiscoy, Winona Co., and passed 
through Houston county, then due south, curving slightly to 
the west through Yukatan and the eastern portion of Norway, 
Fillmore Co. A belt two miles wide and thirty miles long 
was absolutely laid waste. Trees two feet in diameter were 
twisted off or uprooted by the wind. For two miles the hail 
pelted all growing crops and vegetation to the ground. It is 
reported that hail-stones as large as a man’s fist fell. On the 
Southern Minnesota Railroad about two bundred feet of track 
was covered with a drift of sand about three feet in depth, 


19-20th. Dakota.— Yankton: athunder-storm, accompa- 

Ried by high wind and heavy rain, passed over this city dur-| 

the night. The wind attained a maximum velocity of fifty- 
3 


and one bridge was partly washed away.—Rushford, Miyn., 
Star, 27. Wisconsin.—Racine, Racine Co.: an electric storm 
passed over this city during the night and was the severest 
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7 
known here for years. Thirteen barns and houses were dam- a terrific thunder-storm in the afternoon a cloud-burst occurred 
aged by lightning, and about one hundred cellars and basements over the town of Princetown, about six miles southwest of this 
were flooded. Growing crops throughout the country were city, doing great damage. Acres of crops were washed away 
seriously damaged.— Union and Advertiser, Rochester, N. Y., 28. and a number of head of stock were drowned. The roads at 

27th. New York.—Watertown, Jefferson Co.: rain fell in Rotterdam, an adjoining town, were covered with a foot and a 
torrents in several parts of this county and northern New York half of water, and many bridges were carried away.— Union 
during yesterday and last night. There were no trains on the and Advertiser, Rochester, N. Y., June 29. Ohio.—Akron, 
Cape Vineent branch of the Rome, Watertown, and Ogdens- | Summit Co.: between 12.15 p.m. and 1 p. m. this city was 
burgh Railroad this morning, on account of a serious washout | deluged by a cloud-burst; two inches of rain fell in forty-five 
two miles west of Chaumont. Redwood and Sacket’s Harbor, minutes, as indicated by the Buchtel College observatory 
both in this county, are flooded. The midnight freight on the! gauge. The railroad tracks were heaped with earth several 
Utica and Black River division of the Rome, Watertown, and feet deep and trains were delayed. At Tallmadge, this county, 
Ogdensburgh Railroad, ran into a washout at Redwood last a large section of the New York, Pennsylvania, and Ohio tracks 
night and was wrecked.— Union and Advertiser, Rochester, N. was washed out, and trains were blockaded. The stores in the 
Y., June 27. Wisconsin.—Waukesha, Waukesha Co.: a very lower portion of the city were flooded and the streets were run- 
» severe rain and thunder-storm occurred during the night. The ning streams. In South Akron a house floated off its founda- 
rainfall was unusually heavy and caused considerable damage | tion, telegraph poles were shattered by lightning, and reports 
to growing crops.—Mileaukee, Wis., Journal, June 27. | from the country show that the recent excessive rains caused 


28th. New York.—Schenectady, Schenectady Co.: during great damage to crops.— Pittsburgh, Pa., Post, June 29. 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS AND HARBORS. rains of the preceding two months, which in the middle At- 


The following table shows the danger-points at the various lantic states averaged 70 per cent. above the normal amount 
stations; the highest and lowest water for June, 1889, with for April and May. The destructive features of the flood at 
the dates of occurrence and the monthly ranges : Johnstown, Pa., were due almost entirely to the water liberated 

: _by the breaking of the dam on the South Fork. 
Heights of rivers above low-water mark, June, 1889 (in feet and tenths). Tuscola, Douglas Co., Ill., 8th: there is a heavy flood in 
central Illinois, and streams are higher than ever known be- 


es. | Highest water. Lowest water. = ; fore. While the damage to crops in this vicinity is not great, 
Stations. se? | . 22 reports from Chrisman and Hume, Edgar Co., and other points 
2 - Date. Cae Date. Height. of along the Indianapolis, Decatur and Springfield Railway, are 
| to the effect that thousands of acres of corn, oats, and wheat 
Red River: | | are under water. A serious washout occurred on the Chicago 
Fort Smith, Ark...) 22-0 | 23| 14-8 3 s4 4 and all freight trains are temporarily abandoned.— Chicago 
Little Rock, Ark...) 23-0 | | 7-2 | ° ’ 
Missouri River: Tribune, June 9, 
| Newaygo, Newaygo Co., Mieh., 11th: the village of Cro 
Leavenw'rth, Kans.) 20-0 | 244 | 118) 9 72 46 this county, eight miles from this city, is completely inunda 
ae ees) | 20, 21 me #5°, 98 22 by the back water from the jam of logs in the Muskegon 
Gaint Paul, Minn...) 14-5 | 22 3 River. The pressure against the piers is so great that the 
| 28 bridge is unsafe, and communication is cut off.—Union and 
Keough, "s| 31 20 Advertiser, Rochester, N. Y., June 11. 
Saint Louis,Mo...| 32.0 | tr} 24-4 | 8 «7 17 Indianapolis, Ind., 11th: although no rain has fallen during 
the last twenty-four hours, White River and other Indiana 
Vieksburg, Miss...) 41-0 | 30) 33-4 Ss 2, 42 streams continue to rise. Thousands of acres of farm land are 
New Orleans, La 13.0 10-5 I | 4-9 | 6 . . 
Ohio River: | = * *° under water and the damage to crops and property is high in 
Pittsburgh, Pa..... 22.0 | t}] 0 7 S$ 41-6 the thousands. Several bridges have been carried away in the 
Parkersbur »W.Va.) 38.0 ; 23-8 29 | 7-6| 16.2} ~ 
Cincinnati, Ohio...) 50.0 33-6 r 12 Southern part of the state. The Vandalia line is transferring 
7. 77, its passengers near Plainfield, and trains over other lines west 
Nashville, Tenn ...| 400 a1 | 259 48 and south are running irregularly. In Owen county 2,500 
Chattanooga, Tenn 33.0 12-4 2 &s acres of crops are under water, and in Morgan, Bartholomew, 
ape! Clay, and Greene counties it is estimated that over 10,000 
Savannah River: acres are inundated.—The Oswego, N. Y., Palladium, June ll. 
Ae 32.0 | 67 78 Deeatur, Macon Co., IIL., : the sudden high water in 
Portland, Oregon ..| 15-0 &7 2428 | 29 the Sangamon River has done great damage to bottom 
crops, and has. broken through four levees and overflow 


Tennessee River. —Ohattanooga, Tenn.: driftwood in river, bottoms for miles.—The Oswego, N. Y., Palladium, June 12. 
2d to Sth, 16th, 17th, 18th. Vincennes, Knox OCo., Ind., 15th: the June floods have 
Mississippi River —Keokuk, Iowa: driftwood in river, 8th.) worked disaster to the farmers of southern Indiana who have 
crops in the bottom lands. The White River has washed out 
FLOODS. | thousands of acres of corn and wheat, and farmers have been 
The destructive floods which occurred in sections of the ‘compelled to move their families and live stock to high ground. 
Middle States at the beginning of the month have been made The damage to southern Indiana and Illinois, along White 
the subject of a special report in this and the preceding issue and Wabash rivers, will amount to many thousands of dol- 
of the Review. These floods were the immediate result of lars.—The Oswego, N. Y., Palladiwm, June 15. 
the excessive rainfall in those sections of the last two days of Erie, Pa.: the heavy rain which began 3.55 p. m., 16th, 
May, which found the rivers and streams of the Middle States ended at 10 a. m. the following day, during which time 3.13 
with high stages of water, and the land of the drainage areas inches of rain fell, causing the streams in this section to rise 
saturated, as a result of the abnormally heavy and persistent higher than ever known before. Several washouts 
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in this city, a large number of cellars were flooded, considera- damaged. There is a serious washout on the Saint Louis, 

ble lumber washed away, and crops on low ground destroyed. | Wichita, and Western Railroad.—Buffalo, N. Y., Express, 18. 
El Dorado, Butler Co., Kans., 17th: extensive rains have. HIGH TIDES. 

eaused a flood in the valley of the Walnut. Part of the Mis- Manatee, Manatee Co., Fla.: the high southeast wind on 

souri Pacific track bas been washed away. Iola, Allen Co., the 16th and 17th caused the tide to rise higher than it has 

17th: this county has suffered severely from floods in the been since 1848; all wharves on the river were submerged, 

Neosho River and its tributaries. Crops have been badly entailing slight damage.—Report of Mrs. Mary W. Broberg. 


ATMOSPHERIC ELECTRICITY. 

AURORAS. to 24th; in eight on the Ist; and in seven on the 2d. There 
Auroras were noted at Saint Vincent, Minn., 14th; Parks- were no dates for which thunder-storms were reported in less 

ton, Dak., 15th; and Orono, Me., 20th. The display at Saint than seven states and territories. 
Vincent was first observed at about midnight of the 14th, and _ Thunder-storms were reported on the greatest number of 
consisted of an arch extending from azimuth 160° to 205° and dates, twenty-eight, in Texas; on twenty-five in Kansas; on 
to altitude 12°, and had much the appearance of a rainbow, twenty-three in Florida, Louisiana, Michigan, and Tennessee ; 
though somewhat broader. The display remained materially 0 twenty-two in Dakota; on from fifteen to twenty, inclusive, 
unchanged until daybreak of the 15th. in Alabama, Arizona, Georgia, Illinois, Indiana, Indian Ter- 
‘ritory, Iowa, Mississippi, Missouri, Nebraska, New York, North 
THUNDER-STORMS. Carolina, Ohio, Pennsylvania, South Carolina, and Virginia; 
The more severe thunder-storms are described under ‘“ Local on from ten to fourteen, inclusive, in Arkansas, Connecticut, 
storms.” Thunder-storms were reported in the greatest num- Maine, Minnesota, Nevada, New Jersey, New Mexico, Ver- 
ber of states and territories, thirty-six, on the 15th; in thirty- mont, Wisconsin, and Wyoming; on from five to nine, inclu- 
one on the 14th; in thirty on the 17th; in twenty-eight onthe sive, in California, Colorado, Kentucky, Maryland, Massachu- 
16th, 20th, and 28th; in twenty-seven on the 29th; in twenty- setts, Montana, New Hampshire, Utah, and West Virginia; 
six on the 21st; in from twenty to twenty-five, inclusive, on on from one to four, inclusive, in Delaware, District of Colum- 
the 4th to 6th, 8th to 11th, 13th, 18th, 19th, 26th, 27th, and bia, Idaho, Oregon, and Rhode Island. There was but one 
30th; in from fifteen to nineteen, inclusive, on the 3d, 7th, state or territory, Washington, in which no thunder-storms 

12th, and 25th; in from ten to fourteen, inclusive, on the 22d were reported. 


MISCELLANEOUS PHENOMENA. 


FOREST FIRES. in Washington on twelve days; in Dakota on eleven days; in 

Two Harbors, Lake Co., Minn., 12th: forest fires are raging California, Idaho, Kansas, Maryland, Massachusetts, Michi- 
along the Iron Range Railroad. This city is enveloped in 840, Minnesota, Nevada, New Jersey, New York, North Caro- 
smoke. A strong wind has been blowing all day, and every lina, Ohio, Oregon, P yaaa ap ny South Carolina, Tennessee, 
thing is dry as tinder, which renders the conditions very fa- 40d Virginia, on from five to ten days, inclusive; in Alabama, 
vom for the progress of the fires. Ely, Emmet Oo., Mich., Arizona, Arkansas, Indiana, Indian Territory, Iowa, Louisiana, 


-12th: the most destructive fires of the season are burning in Maine, Missouri, Nebraska, New Hampshire, and Wisconsin, 


this section ; twelve to fifteen houses have been destroyed, 0D from one to four, inclusive. In Colorado, Connecticut, Dis- 
and much damage has been done to railroad property.—The trict of Columbia, Florida, Georgia, Kentucky, Mississippi, 
Palladium, Oswego, N. Y., June 14. Montana, New Mexico, Rhode Island, Utah, West Virginia, 
Superior, Douglas Co., Wis., 13th: a destructive fire is and Wyoming no solar halos were reported during the month. 
Sweeping the forests south and west of here. Already over They were reported in the greatest number of states and ter- 
$500,000 worth of pine has been destroyed. The districts Titories, fourteen, on the 1st and 3d; in twelve on the 2d; in 
tributary to Nemadji and Saint Louis rivers, in Wisconsin and eleven on the 6th and 17th; in from five to ten, inclusive, on 
Minnesota, are suffering terribly. The smoke from the burn- the 4th, 5th, 7th to 9th, 11th, 13th to 16th, 18th, 20th, 24th, 
ing districts obscures the sun and renders it difficult for yes- 25th, and 29th; and in from one to four, inclusive, on the 10th, 
sels to enter the harbor. A strong wind is blowing from the 19th, 21st to 23d, 27th, 28th, and 30th. For dates other than 
southwest and several villages are threatened. The fires are those named no solar halos were reported. 
raging from Saint Croix to the Northern Pacific Junction— Lampasas, Lampasas Co., Tex.: the solar halo observed at 
Union and Advertiser, Rochester, N. Y., June 13. noon on the 6th was a remarkably beautiful one; it was very 
Ellensburgh, Kittitass Co., Wash.. 17th: severe forest fires brilliant, and formed a complete circle. All the colors were 
prevail on the east side of the Cascade Mountains. The distinct, the red being next to the sun, The phenomenon 
toar of the flames are heard for miles, and during the night the | lasted about one hour, and the prismatic colors faded some 
sky is illuminated with a glow. High wind prevails and the fires time before the disappearance of the halo. Very light cirrus 
areextending.— Union and Advertiser, Rochester, N. Y., June 17. clouds, seemingly stationary, were evenly distributed in the 
Fort Apache, Ariz., 24th: the heavy rain during the last zenith during the time of the halo, although a moderate south- 
days, it is believed, has extinguished the extensive fires east wind was blowing below. Rain fell every day during the 
Which have prevailed near the headwaters of the White | six days following; that on the sixth day being the heaviest 
Mountain River since the 13th. known here for many years, 4.26 inches falling in about twelve 
Forest fires were also reported as follows: Red Bluff, Cal.,| hours.—Report of Dr. C. M. Ramsdell. 
Ist, 4th to 7th; Linkville, Oregon, 10th; Fort Klamath,| Lunar halos were most frequently reported in South Carolina, 


n, 19th to 22d: Los Angeles. Cal.. brush fires. 9th. where they were noted on eight dates; in Illinois, New Jersey 
Oregon, ’ — : ” Ohio, and Tennessee on seven dates ; in Dakota and Minne- 
HALOS. sota on six dates; in Alabama, Arkansas, California, Florida, 


Solar halos were most frequently reported in Illinois, where Georgia, Idaho, Indiana, Iowa, Kansas, Louisiana, Maine, 
they were noted on fifteen days; in Texas on thirteen days; | Maryland, Massachusetts, Michigan, Missouri, North Carolina, 
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Oregon, Pennsylvania, Texas, Virginia, and Washington, on 
from one to five dates, respectively. In states and territories 
other than those named no lunar halos were reported. They 
were reported in the greatest number of states and territories, 
thirteen, on the 10th; in twelve on the 8th and 9th; in eleven 
on the 6th; in from five to ten, inclusive, on the 2d, 3d, 7th, 
11th to 13th; and in from one to four, inclusive, on the Ist, 
4th, 5th, 14th, 15th, 17th, 18th, 20th, 22d, and 25th. For dates 
other than those named no lunar halos were reported. 


METEORS. 


The distribution of meteors by dates was as follows: Ist; 
Villa City, Fla. 2d, Mount Saint Mary’s, Md. 5th, Beverly, 
N.J. 6th, Queensbury, N.Y. 11th, New Haven, Conn. 18th, 
Keeler, Cal. 19th, Villa City, Fla.; Vevay, Ind. 22d, Albion, 
Mich. 26th, Barren Creek Springs, Berlin, Bowie, Fallston, 
Galena, Pocomoke, Salisbury, Snow Hill, Md.; Weldon, N.C.; 
Cape Henry, Va. 29th, Quakertown, Pa.; Statesburgh, S. C. 

The following are descriptions of the more notable meteoric 


displays reported: Mount Saint Mary’s, Frederick Co., Md.:| 


at 11.35 p. m., local time, 3d, a meteor of great size and bril- 
liancy passed over that portion of the heavens between the 
constellations Corona Borealis and Centaurus. It was first ob- 
served near the star Epsilon Borealis; it disappeared behind 
dense clouds near the star Alpha Centauri. The time of its 
passage was five seconds. The size of the nucleus when first 
observed was about one-fourth the apparent diameter of the full 
moon. It gradually developed into a tail of about three ap- 
parent diameters of the full moon. Its color changed from 
white to a pale blue and purple. Although at the time of ob- 


servation the heavens were covered with stratus clouds, 


through which the stars and Venus were but dimly seen, it 
shone with all the brilliancy of the full moon.—Report of Prof. 
James A. Mitchell, Mount Saint Mary’s College Observatory. 
New Haven, Conn.: Messrs. William M. and E. W. Abell 
report that they observed a bright meteor at 9.30 p. m., 11th. 
The path of the meteor was noted with reference to the stars 
in the constellation Leo, and found to be nearly parallel to 
the elliptic. 


west. Both parts were as bright as Venus at her greatest 
brilliancy, and were nearly a degree apart when they vanished, 
the altitude of the rear one being a little less than that of the 
leader.—The Morning News, New Haven, Conn., June 13. 

Pocomoke City, Worcester Co., Md.: a large meteor fell to 
the earth in this vicinity at about 8 p. m., 26th. It appeared to 
be about the size of a flour barrel, and was accompanied by a 
heavy rumbling noise resembling thunder. It was also reported 
from Berlin and Snow Hill, this county, that a meteor was ob- 
served throughout this county on the evening of the 26th. A 
singular feature of the display was that all who saw it 
imagined that the meteor fell close by.—Baltimore, Md., 
American, June 28. 

Bowie, Prince George’s Oo., Md.: two large meteors lodged 
within a mile of Springfield, this county; the first 8.30 p. m., 
and the other 9.10 p. m., 26th.— Baltimore, Md., Sun, June 27. 

Barren Creek Springs, Wicomico Oo., Md.: a meteor moving 
in an easterly direction was observed at 8.30 p. m., 26th. When 
nearly in the east it burst in four parts, each part being ap- 

arently the size of an egg and appeared like falling sparks. 

wo explosions were heard at long intervals, sounding like 
distant thunder, attended by coruscations and a cracking 
noise.—Report of Mr. A. E. Ackworth. 

Galena, Kent Co., Md.: a brilliant meteor was observed at 
8.20 p. m., 26th, moving from southwest to northeast. It re- 


semble’ a large skyrocket, and burst when apparently four | 


hundred or five hundred yards above the earth.—Report of 
Mr. Henry Parr. 

Fallston, Harford Co., Md.: a meteor was observed at 8.21 
p. m., 26th. It appeared to be the size of a large dinner plate, 


About midway in its course the nucleus elon-| 
gated, and an instant later separated in two parts of nearly) 
equal brightness, one chasing the other until both disappeared | 
at a point about 10° above the horizon and a little north of, 


and passed off in a southeasterly direction. The meteor lighted 
up the sky with a rosy tint for about forty-five seconds.— Report 
of Prof. G. G. Ourtis. 
MIRAGE. 
Mirage were observed at Webster, Dak., on the Ist, 2d, 4th 
llth, 17th, and at Hampton, N. H., on the 17th, 27th, 28th. 


SAND STORMS. 


Sand storms were reported during the month as follows: 
Fresno, Cal., 5th, 15th, 22d, 25th, 27th; San Carlos, Ariz., 
4th, 1ith, 14th; Fort Thomas, Ariz., 21st; Winnemucca, Ney., 
4th, 12th, 18th, 22d, 26th, 27th. 

DROUGHT. 


Savannah, Ga.: the protracted drought in this section was 
broken by the heavy rain on the 9th. 

Boisé City, Idaho, 20th: reports from the surrounding 
country show that all crops are severely injured by the pre- 
vailing drought; no rain, except trace, has fallen since May 
(18th, and the temperature during the month has been very 
high. There is not, in most localities, sufficient water for irri- 
gation, because of the light snowfall during the past winter. 

Parkston, Hutchinson Co., Dak., 30th: the ground is in- 
tensely dry and all vegetation is withering. Such drought 
has not existed in this section since its settlement.— Report of 
Mr. John J. Swartz. 

Spearfish, Lawrence Co., Dak., 30th: the last half of the 
month has been very hot and dry, and where there was no irri- 
gation, crops of small grain have suffered considerabl y.—Re- 
port of Mr. J. H. Warren. 

Wolsey, Beadle Co., Dak., 30th: The rainfall for the month 
is below the average, and vegetation is suffering from drought. 
Report of Mr. G. W. Frink. 

Woonsocket, Sanborn Co., Dak., 30th: continued dry 
weather has materially damaged the wheat and oats crops.— 
Report of Mr. L. O. Libbey. ; 

elena, Mont., 30th: the month has been unusually ; 
this, with the insufficient rain in the spring, has caused the 
severest drought ever known in this vicinity. The water sup- 
ply in the city is short, small streams are running dry, the 
grass on the ranges is dying, the grain fields are in serious 
condition, and in some places no crops will be harvested. Un- 
less heavy rain falls in July farmers, stockmen, and miners 


’ 


will suffer great hardship. 
SUN SPOTS. 
Haverford College Observatory, Pa., (observed by Mr. H. V. 
Gummere) : 
| ; | Bs 
| | 2 
ate. | 3 > = 
| | | 8 
O Oo o| o| 1 3 | Definition poor. 
| o| o| o of ©| o| Definition poor. 
| 7, 11am ©| o o| o| o| Definition very good. 
| 81ram...| 0] O| O}....\....| Definition good, clouds. 
5 p.m... 1} O| © Definition very good, large 
spot. 
ioam..., o| | oj 1m] 4/27 Dehnition good, 
1394 M..... 4} o| O| 4] 2| §| Definition poor. 
|27,10%m.../ ©| © 2] 4 | Definition very poor. 
12 M..... | o| 2 | ©} Definition very poor. 
29, 12 M..... o| 2] 10 28 | Definition good. 


—— 


Mr. John W. James, Riley, McHenry Co., Ill.: none see® 
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until the 16th, when a very large and eleven small ones were and exhibited but very little variability. While this spot was 
found near east edge. The large one, estimated 31,360 miles passing the meridian on the 2ist, there was a marked high 
in diameter, was on sun’s meridian the 21st and disappeared electrical tension upon all the telegraph and telephone lines. 
by solar rotation 28th. The group of small spots was very There was also a severe disturbance on the 29th, during the 
changeable in appearance, nearly all vanished before reaching storm which registered a maximum velocity of sixty miles from 
westedge. Noneseenafterthe 28th. Mr. C. E. Buzzell, Leaf the east. Mr. M. A. Veeder, Lyons, Wayne Co.,N. Y.: June 
River, Ogle Co., Ill.: clouds prevented solar observations 8th, 1st and 2d, numerous groups of facule by rotation. This group 
14th, and 15th. But one disturbance was observed during of facule occupied the entire sun’s disc alone during the entire 
June, a large spot, followed by prominent facule and a group transit, disappearing by rotation on the 14th. A very large 
of small variable spots, appeared by rotation on east limb 16th, “spot appeared by rotation 5.30 p. m., 15th; this spot was at- 
meridian 21st, and west limb 27th. The group ad- | tended by many small ones. It began to divide into two parts 
yaneed perceptibly, while in view, and several spots were |on the 25th, and disappeared on the 27th. On the 27th, 28th, 
“merged.’’ The larger one was about 22,000 miles in diameter, 29th, and 30th smali groups of faculz appeared by rotation. 


VERIFICATIONS. 
FORECAST FOR 24 HOURS IN ADVANCE. __ The forecasts for districts east of the Rocky Mountains for 
{Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. June, 1889, were made by Assistant Professor H. A. Hazen, 
E. Williams, chief clerk of the Forecast Division. ] and those for the Pacific coast districts were made at San 

The forecasts for districts east of the Rocky Mountains for Francisco, Cal., by 2d Lieutenant J. E. Maxfield, Signal Corps. 

April 1889, were made by Captain James Allen, 3d Cavalry, | Percentages of forecasts verified, June, 1889. 
Signal Officer and Assistant, and those for the Pacific Coast 
districts were made at San Francisco, Cal., by 2d Lieutenant States. States, 
J. E. Maxfield, Signal Corps. 
Percentages of forecasts verified, April, 1889. | New 
coc 81.3 | Eastern New 78-7 || Lower Michigan severe 76-9 
Massachusetts ....... 52.4 Western Pennsylvania .........+++ 75-9 || Minnesota 
New 79:9 | Lower Michigan 78.7 Maryland || Nebraska 79-9 
Mew York...............: | Upper Michigan 38.1 District of Columbia 77-2 
Delaware 95.0 Kansas | -4 || Northern California 
District of bo. 5 | Western Florida ....... 82.1 || Washington Territory®..........++. 87-7 

78.9 Northern | 77°3 onthly percentage of weather and 
92-3 Washington Territory *............ 79°7 

90-7 ‘ *In determining the monthl of weather and temperature combined, the 
Mississippi 87-5 By cements: Pacific coast are not included. t The monthly poveentage of weather and tem- 
3 combined is determined by multiplying the percentage of weather by 6, and 

hy nbthad 6péseecenceteccses 81-7. Monthly percentage of weather and he percentage of temperature by 4, and dividing their sum by ro. 
TT TTITTTITET 79-1 temperature combined t.......... with April 11 1869, the verifications have n prepared by Assistant 
Professor C, F, Marvin, assisted by r. H. E. Williams. 


ay, 1889, were made by Captain H. H. ©. Dunwoody, 4th n i r s of iusti : : ae 
Artillery, ‘Signal Officer and Assistant, and those for’ the nals and cold-wave signals for the month of April, 18895. 
Pacific Coast districts were made at San Francisco, Cal., by Wind signals.—(Ordered by Captain James Allen.) Total 
4d Lieutenant J. E. Maxfield, Signal Corps. number of signals ordered, one hundred and twenty-eight; 

Percentages of forecasts verified, May, 1889. justified as to velocity, wholly, eighty-seven, partly, ten; justi- 
fied as to direction, one hundred and twenty. Of the signals 


CAUTIONARY SIGNALS FOR APRIL, 1889. 


ordered, ninety-five were cautionary, of which sixty-two were. 

— | wholly, and seven partly justified; thirty-three were storm 
How Kentucky signals, of which twenty-five were wholly, and three partly 
82-5 justified. Number of signals ordered for easterly winds, sev- 
= ty- justified ixty-ni N be f si 

I nd so.o @nty-seven; justified, sixty-nine. Number of signals ordered 

tern New York. Lower Michigan for westerly winds, fifty-one; justified, fifty-one. Percentage 
Bow York 83-3 Upper Michigan 73-0; Of justifications, 74.6. 
Western 834 Minnesota 383) Cold-wave signals.—(Ordered by Assistant Prof. T. Russell.) 
Total number of signals ordered, seventy-one, of which forty- 
82.7 four were wholly, and three partly justified. Number of severe 
Virginia. TTT 81.0 cold-waves without signals, six. Percentage of justifications, 
92.8 Northern CAUTIONARY SIGNALS FOR MAY, 1889. 
Western Florida... 33.9. Washington Perritory® Statement showing percentages of justifications of wind sig- 
|| By dlamente: nals for the month of May, 1889: 
Louisiana 88.9 Temperature ... ...... 80-0 Wind signals.—(Ordered by Captain H. H. C. Dunwoody.) 
Arkansas | Total number of signals ordered, one hundred and sixteen; 
Sa ‘justified as to velocity, wholly, eighty-seven, parily, eight; 
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justified as to direction, one hundred and ten. Of the signals|ary. Twenty-three of the signals were ordered for easterly 
ordered, one hundred and eight were cautionary, of which winds, of which twenty-two were justified, and twenty-one 
eighty-two were wholly and six a justified; eight were | were ordered for westerly winds, of which all were justified, 
storm signals, of which five were wholly and two partly justi- Percentage of justifications, 57.1. 

which fifty-seven were justified; fifty-eight were orde or ‘ages of loca 7 rye ms of weather and temperature si as report- 
westerly winds, of which fifty-three were justified. Percentage! ©? °y directors of the various State Weather es for June, 1889. 


of justifications, 78.6. - | 
No cold- wave signals were ordered during the month. | | 
CAUTIONARY SIGNALS FOR JUNE, 1889. | 
Statement showing percentages of justifications of wind sig- | ed | +a a 
nals for the month of June, 1889: 806 | 85-2 New 96.6 
Wind signals.—(Ordered by Assistant Professor H. A. Hazen.) | | 85-7 
Total number of signals ordered, forty-four; justified as to | Michigan 85-7 | 3.1 | Ohio 
velocity, wholly, twenty-four, partly, two; justified as to di- | 


rection, forty-three. All of the signals ordered were caution- | 


STATE WEATHER SERVICES. 
[Temperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths. } 
The following extracts are republished from reports for June, 1889, of the directors of the various state weather services: 


ALABAMA. SUMMARY. 

The average temperature for the month was 2.5 below the normal. This| Temperature.—Monthly mean, 67.9; highest monthly mean, 71.9, at Ma- 
unusual depression was caused by the remarkably cool season the first few | "e989; lowest monthly mean, 63.9, at Columbia City ; maximum, 95, at Can- 
days of June. The thermometer ranged so low that some of the observers Helton, 20th; minimum, 39, at Mauzy, Ist; range for state, 56; greatest local 
in the northern portions of the state reported the occurrence of slight frost. | monthly range, 54, at Mauzy ; least local month y range, 38 at Butlerville. 

The precipitation was slightly above the average, 0.29. Rains er me | . ro ee or the state, 4.12; greatest, 7.32, at Delphi; least, 
: h t , at Marion. 
in north and west Alabama, while in eastern and southern portions of the s 4. Bune, ke 


the farms suffered for rain until near the close of the month, when copious .. . d 
showers fell. Nearly one half the month was cloudy and there were few really rector; C. F. R. Wappenhans, Sergeant, Signal Corps, assistant. 


bright, clear days. IOWA WEATHER CROP BULLETIN SERVICE. 


SUMMARY. 
ane tl ; Both temperature and rainfall during the month were below the normal. 

85, The cool weather that prevailed during the first part of the month was sue- 
on Valle ~ ceeded by warmer weather, which, with the assistance of frequent and well- 
iggins, j, MininuM, 96, at Valley Head, ist; range for state, 69; great- | distributed showers, has advanced all crops to the standard for this time of the 
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ra 

al 

nc 

th 

Springs” range, 53, at Wiggins; least local monthly range, 30, Frost coursed in ome, arts of the on Ist, coming consi 
_| ble damage to tender vegetables, and retarding the growth of corn, but 

ioe a ne me the state, 4.82; greatest, 8.91, at Elkmont ; high temperature during the latter part of the month a caused corn to re- av 

W’ US, & Vironete. cover rapidly, and it is now in splendid condition. wa 

ind.—Prevailing direction, south.—P. H. Mell, Signal Corps, Auburn, ateonel 

; ARKANSAS. _ Temperature.—Monthly mean, 67.7; highest monthly mean, 72.6, at Wash- ! 

omen ington ; lowest monthly mean, 64.0, at Cresco ; maximum, 98, at n, 29th, ero 

. ~ ‘i and at Washington, 30th ; minimum, 33, at Wesley, 1st ; greatest | monthly 16t 

ty toe a ag mean, 74.1 _ hest monthly mean, 77.4, at Texar- | range, 62, at Logan ; least local monthly range, 25, at Gillet ; range for state, 65. loc: 

kana; lowest monthly mean, 69.8, at Dallas; maximum, 100, at Lead Hill, | ecipitation.—Average for the state, 4.68; greatest monthly, 9.87, at ran 

19th and 20th ; minimum, 42, at Paris, Tex., Ist; range for state, 58 ; greatest | Logan; least monthly, 1.69, at Bancroft.—G. M. Chappel, Sergeant, Signal i 

a monthly range, 52, at Paris, Tex. ; least local monthly range, 28, at Mar- Corps, Des Moines, in charge, lowa Weather Crop Bulletin Service. te 
shall. 

Precipitation.—Ave for the state, 5.21; t, 9.48; least, 1.54, at KANSAS. Che 
Brinkley.—Prof. John C. Branner, Little Rock, director; W. U.' Simons, 
Sergeant, Signal Corps, assistant. Temperature.—The mean temperature for the state is 71.2. In the eastern Con 

COLORADO. division 71.4, in the central 72.3, and in the western 70. There is a deficiency 
: a minishing westward, it falls slightly below 3 in the western division. ree is th 

Tem re.—Monthly mean, 63.0; highest monthly mean, 71.5, at Mag-| 06) waves over the state during June, centering about the Ist, 11th, = tow 

nolia; lowest monthly mean, 44.2, at Climax; maximum, 98.0, at Rocky Ford, | 1.4 994. The range of temperature for the state is 67, being 3 greater dor 


25th and 28th; minimum, 8.0, at Breckenridge, 10th; range for state, 90.0. than for June, 1887 and 1888. The maximum temperature, 107, is 2 less than 


Precipitation.—Average for the state, 1.76; greatest, 5.10, at Cheyenne | 746 1887. and 13 high 
7 gher than that of June, 1888. 

0 it. ado Springs, Precipitation —The average rainfall for the state, 4.01, is 0.05 r than 
that of June, 1888, and 0.43 greater than that for June, 1887. The average 

ILLINOIS. rainfall in the western division for June, 1887, was 2.47; for 1888, 2.04; 
SUMMARY. for 1889, 3.35. the 8.59 1887, 3.04 
z * : 8.90 in 1889. In the eastern division, for June, 1887, it was 4.69; ; 
67.2 ; at while for 1889 it has to 4.78% As regards the divisions of the state, 
of rainfall this year has been much more equable, but in each division the 
Procipitation~Average for he state, .52; greatest monthly, 1.40, at Flora; great, Inthe enstern division t range fom 200 inthe 
least monthly, 1.60, at Sycamore. Russell, and Rush to 5.00 and over in Mitchell, Osborne, Rooks, onli Ellis, 


a Wind.—P revailing direction, southwest.—John Craig, Sergeant, Signal) 114 7.00 and over from Reno eastward. In the western from less than 1.00 
orps, Springfield, tn . in the southern parts of Trego and Gove to over 4.00 in Haskell, 5.00 in Gree- 
INDIANA. ley, and 10.00 in Rawlins. The rainfall is deficient from the Missouri River 
The month was cool; the mean temperature is the lowest for more than | to Mitchell, and from the north line south to Franklin, Coffey, Lyon, 
eighteen years, and it is about 5 below the normal for that period. The maxi-| Chase ; in Cherokee, Labette, Montgomery, and Chautauqua; and in 
mum occurred nearly everywhere on the 20th or 30th, and the lowest on the Ist. | Clark, Kiowa, and Pratt ; and thence north to Russell, Ellis, Graham, 
The ave precipitation is slightly above the normal, but the amounts | Sheridan. There is an excess from the southeast part of Reno to the east 
were evenly distributed. All over the state rains were quite frequent, in fact | line of the state, being greatest in Bourbon. An excess occurs in the westerm 
to such an extent as to interfere with farm work. and northwestern counties, culminating in Rawlins. A severe hail-storm 
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on the night of the 7th and 8th in many of the northern coun- | largest amount of rainfall recorded at any one station, 7.86, occurred at Saint 
ties; in Decatur the hail-stones measured from one to three inches in diame- | Ignace, and the least, 1.24, at Berlin, Saint Clair Co. Rain was recorde 
ter. In Bourbon, on the 15th, from 9 to 11 a. m., 2.40 of rain fell; the fol- | in some portion of the state on every day of the month except the 23d, 24th, 
lowing night 0.50 fell, and on the 16th, from 7 to 9 a. m,, 3.70 more fell, mak- | and 25th. The heaviest rainfall was recorded on the Ist in the upper pe- 
ing a total of 6.60 in twenty-four consecutive hours. This excessive rainfall | ninsula, on the 9th in the northern section, on the 15th in the central section, 
caused much damage along the Marmaton River. At the same time a very | and on the 16th in the southernsection. 
heavy downpour occurred in the southern B co of Chase and Marion, and| Wind.—Prevailing directions, southwest.—N. B. Conger, Sergeant, Signal 
northern part of Butler, rapidly raising the Walnut, and doing much damage Corps, Lansing, director. 
along its course. In Rooks, near Stockton, on the 8th, 3.00 fell, 2.00 of which 
fell in an hour and a half. 

Wind.—Prevailing direction, south.—Prof. J. T. Lovewell, Topeka, di- | 
rector; T. B. Jennings, Sergeant, Signal Corps, assistant. 


MINNESOTA. 
SUMMARY. 


Temperature.—Monthly mean, 63.8; highest monthly mean, 65.9, at Saint 
Vincent and Farmington; lowest monthly mean, 57.8, at Du'uth; maximum, 
KENTUCKY. | 99, at Brainard, 29th; minimum, 30, at Pokegama Falls, 22d; range for state, 
; SUMMARY. 69; greatest local monthly range, 62, at Pokegama Falls; least local monthly 
the tri-daily observations, was 69.5 ; from the average of the mean maximum at sant, 4,68. ot Mocrla: 
and mean minimum temperature, 70.6. These figures indicate a deficiency | ecipua «Vine verage for the state, <.21; greatest, 2.00, orris; least, 
of about 5 less than the normal. The highest temperature recorded daring | 
the month was 99, at McHenry, 20th, and the lowest 38, at Pellville, Ist. a h : Hy h half of th y J Ay Heal yi Si an 
The latter day was the coolest of the month. The warmest days were the | #24 northwest in the south hall of the state.—Jonn y, Private, Sig 
2th, 2ist, 29th, and 30th. The mean monthly range of temperature was | Corps, Saint Paul, in charge. , 

46.2; the greatest range 56, at Pellville, and the least, 35, at Millersburgh. | MISSISSIPPI. 

The month was characterized by r great uniformity in temperature, no ex: | SUMMARY. 

The for the state was 5.27. which is a| 7emperature.—The month was remarkable for the lowest mean tempera- 
iittle less than 1.00 in excess of the normal. The largest monthly rainfall, | ture recorded in the state for June. The normal was 79.1, and the monthly 
Bi, was recorded at Sheth nd the smallest 188 South Fore Tae, fer esate mean temperature gradual fom 
hein ry tral parts, on the 12th; a rise followed culminating at 81, between the 17th 
tween the 7th and the 2Ist. Despite the abnormally great amount of precipi- | and 19th. Slight fluctuations above and below 75 continued to the end of the 
tation during the past six weeks, there still remained at the central station on 


month. The mean temperature was below the normal on twenty-four days. 
Jane 80th a deficiency of 7.74 since January Ist. This shortage approximates | The daily range was about 30 on the Ist, and 5 on the 18th; on the other days 
that of the state, it being more marked, however, in the eastern counties. 


| its value was usually between 14and 22. The extreme monthly ranges in the 
Wind.—Prevailing direction, southwest.—Dr. E. A. Grant, Louisville | state were 36, at Corinth, Ist, and 104, at Columbus, 17th. The ranges, both 
director; Frank Burke, Sergeant, Signal Corps, assistant , * diurnal and monthly, were greatest at stations on the eastern side of the state. 
P Precipitation.—The average number of days on which rain fell was ten, and 
LOUISIANA. | the average rainfall 6.54, being 2.29 above the normal. The deficiency since 
The drought of several months duration was effectually broken by heavy | January has thus been reduced to 9.41.—R. B. Fulton, Signal Corps, Uni- 
rain during the month. From April Ist to June 9th the rains were very light | versity, director. 
and unevenly distributed, but since the latter date there has been enough, if 
not too much, to be of greatest benefit to the cane, cotton, and corn. The 
thermal conditions averaged from 2 to 3 below the normal, and the low tem- 
perature of the early part of the month is witheut parallel in the record for 


MISSOURI. 
SUMMARY. 


a . : - | perature reported was 100, at Protem, and the lowest, 38, at Steelville. The 
southern Louisiana, 50 and below having been reported at five stations in average of maximam temperatures 6, and the 


south-central Louisiana, on the Ist. The rainfall in the northern section t. - : 
“et : peratures 47.5, making an average range of 45.1. The highest temperatures 
eee no of 4.81 for the month ; in the southern section the excess} occurred on the 19th, 20th, 28th, 29th, and the lowest on Ist, 9th, 10th. 
i Precipitation.—The a precipitation, 4.58, is 0.38 below the June nor- 


piper oer mal. The greatest amount of precipitation reported was, 8.80, at Oak Ridge, ‘ 


mean, 77.8; highest monthly mean, 83.5, at Cam- He 
eron; lowest monthly mean, 74.4, at Cheneyville; maximum, 101, at Cameron, | and the 


16th and 19th; minimum, 42, at Cheneyville, 1st; range for state, 59; greatest | oc Says, 


local monthly range, 50, at Saint Joseph and Cheneyville; least local monthly 


tion in one days at Cairo, Ill., and 5, at Oak 
range, 28, at Port Eads, Abbeville, and Shell Beach; mean daily range, 19.4. 
ipitation.—Average for the state, 7.77 ; for the northern section, 8.04; | 


‘ammon, 

| Sergeant, Signal Corps, assistant. 

southern section, 7.60; greatest local monthly rainfall, 15.51, at Crowley; NEBRASKA. 

a ee monthly rainfall, 3.43, at Cameron; greatest daily rainfall, 5.90, at| The mean temperature for the month is slightly below the normal, with 
meyville, 10th. 


| but few extremely hot days. The precipitation is above the normal and has 
Wind.—Prevailing direction, south.—R. E. Kerkam, Sergeant, Signal been most abundant in those parts of the state which in May had a deficiency. 
Corps, New Orleans, in charge. 


SUMMARY. 
MICHIGAN. 


Temperature.—The mean temperature for southeastern Nebraska, 69.0, 
The temperature for the month has been below the normal, and this June and the maximum for the state, 104, have not been exceeded in previous 
isthe coldest of any on the records of this service. The rainfall has been 


_years. A slight frost on the 4th was reported at Hay Springs. ; 
abundant and the ground is well saturated with moisture, the rainfall being Precipitation.—The range of precipitation was exceedingly large, varying 
above the average in the lower peninsula. 


from less than 1.00 at Fairbury to over 9.00 at West Point. Last month the 
SUMMARY. 


maximum precipitation in the state, 7.00, was recorded at Fairbury, and the * 
Elkhorn Valley had nearly the least. The average for the state was nearly 
Tem ¢.—The mean temperature for the month, 60.9, is 5.1 below the | 4.00, which is over 1.00 above the normal for June. The number of rain 
normal of fourteen years. The temperature was below the normal in all sec- | days has also been large. This makes the prospect for the corn ms 4 
ions, ranging from 3 in the upper peninsula to 5 in the southern section. | although it has been a long time since the ground was thoroughly soaked, and 

temperature was above the normal on the 16th, 19th, 29th, and 30th; | the crops will be dependent upon the due amount of precipitation in July and 


Rormal on the 14th and 20th, and below on the remaining days. The highest } August.—Prof. Goodwin D. Swezey, Crete, director; G. A. Loveland, Cor- 
mean daily temperature, 75, occurred on the 30th, when the temperature was | poral, Signal Corps, assistant. 
Sabove the normal, and the lowest, 45, occurred on the Ist, when the tem- NEVADA 
perature was 16 below the normal. The highest mean daily temperature in : 
fourteen Junes, 81, occurred on the 30th, 1878, and the lowest, 45, SUMMARY. 


othe Ist, 1889. The highest mean monthly temperature, 69.5, occurred in 
1876, and the lowest, 60.9, occurred in 1889. The maximum temperature for 
Month, 94, occurred on the 30th, at Evart, and the minimum, 29, on the 


Temperature.—The month was attended with fine, clear, pleasant but 
rather dry weather, particularly in the central and southern counties. There 
were no general storms during the month, the only atmospheric disturbances 


BARBS ASP SPO SAT 


Ist, at East Tawas. Light frosts were reported at the following stations : 4th, 
Noble ; 6th, Bellaire, ote and Noble; 22d, Fremont; 23d, Bear Lake, 
Tran, Lansing. and Roscommon. 

ipitation.—The average rainfall for the month of June, 4.25, is 0.37 
thove ¢ average of the past thirteen Junes. The rainfall was above the 
Sverage in the southern peninsula, and below in the upper peninsula. The 


average above the normal, 0.59, occurred in the northern section. The 


being in the shape of thunder and hail-storms in different parts of the state. 
The mean temperature for the state, 70.0, was slightly above the normal for 
this month. There were two very warm periods, from the 24th to 26th, and 
from the 29th to the 30th. The highest temperature for the state, 110.0, was 
observed at El Dorado Canyon, 30th. Between these two warm periods there 
was a cold one, from the 27th to the 28th. The lowest temperature reported 
was 30.5, at Tuscarora, 2d, making the absolute range for the state 79.5. 


/ 
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Precipitation.—The average for the state for this month indicates a defici- 
ency of 0.10. The rainfall was heaviest in Elko and Douglas counties, and the 
least in Lincoln county. The effect of the drought is again being felt in all sec- 
tions; farmers and aibece still complain of the scarcity of water in the streams, 
which are lower now than for several years past.—Prof. Chas. W. Friend, 
Carson City, director; H. F. Alciatore, Private, Signal Corps, assistant. 


NEW ENGLAND METEOROLOGICAL SOCIETY. 


June was warm and the amount of rain was not far from the average, being 
slightly above the normal. The mean temperature exceeded the normal by | 
about 1; the individual readings exceeded 90 near the close of the month, but 
the 18th and 19th were two very cool days associated with the passage of an 
anti-cyclonic area. Light frosts were reported in some localities on these 
dates. There were no excessive rains, but the northern states received more | 
rain than the southern. Local rains were very frequent, and on two days only 
was no rain reported from some station. 

SUMMARY. 

Tem .—Monthly mean, 65.4 (103 stations); highest monthly mean, 
71.0, at Birmingham; lowest monthly mean, 55.7, at Eastport; maximum, 98, 
at Birmingham, 29th; minimum, 28, at Berlin Falls, 28th; range for New 
England, 70; greatest local monthly range, 62, at Berlin Falls and Stratford; 
least local monthly range, 29, at Nantucket and Block Island; greatest daily 
range, 50, at Berlin Falls, Ist; least daily range, 1, at Stratford, 5th. 

e average temperature for June for 25 stations, having records for more 
than ten years, is 65.2; the ave for June, 1889, is 66.2, departure, -+1.0. 

Precipitation.—Average for New England, 3.70 (136 stations); greatest, 
8.42, at Manchester, Vt.; least, 1.39, at Brewster. 

Wind.—Prevailin direction, southwest.— Prof. William H. Niles, Boston, 
Mass., president; Prof. Winslow Upton, Providence, R. I., secretary; L. G. 
Schultz, Sergeant, Signal Corps, assistant. 

NEW JERSEY. 


SUMMARY. 

Temperature.—The mean temperature for the month, 69.9, is 1.6 above the 
average for the month, and 0.9 below the ave for the corresponding month 
of 1888. Highest monthly mean, 74.9, at Readington; lowest monthly mean, 
66.0, at Atlantic City; maximum, 92, at Billingsport, 17th and 21st; minimum, 
87, at Freehold, 4th; range for state, 55; atest local monthly range, 51, at 
Freehold and Gillette; least local monthly range, 80, at Bridgeton and 
Readington; greatest daily range, 41, at Tenafly, 7th; least daily range, 2, at 
Newark, Brunswick, and Paterson, 1st and 12th. 

Precipitation.—The average for the state, 3.73, is 0.25 below the average 
for the month, and 1.14 above the average for the corresponding month of 
1888; greatest, 6.75, at Lambertville; least, 2.39, at Tenafly. 

Wind.—Prevailing direction, southwest.—Prof. George H. Cook, New 
Brunswick, director; E. W. McGann, Sergeant, Signal Corps, assistant. 


NEW YORK. 


SUMMARY. 

Tem ¢.—The highest temperature, 96, at Utica, 29th, and the lowest, 
89, at Middleburgh, 7th. The mean temperature for the state was 63.9; the 
20th being the hottest, and the 6th the coldest day. The greatest local ran 
of temperature, 66, at Utica, and the least, 26, at Queensbury; range for the 
state, 67. The temperature was generally below the normal except at New 
York City, where it was 0.3; Setauket, 2.3, and White Plains,0.1 above. 

Precipitation.—T he average precipitation for the state was 6.70. The rainfall 
was generally above the average, except at Ardenia, where it was 0.04; New 
York City, 1.04, and Setauket, 1.07 below. The greatest monthly rainfall 
was 12.31, at Hess Road Station, and the least was 2.38, at New York City. 
Average number of rainy days, 14. 

Wind.—Prevailing direction, southwest. — Prof. A. Fuertes, Ithaca, 
director; I. W. Brewer, Private, Signal Corps, assistant. 

NORTH CAROLINA. 


SUMMARY. 
Temperature.—Monthly mean, 72.4; highest monthly mean, 79.6, at Southern 
Pines; lowest monthly mean, 67.2, at Asheville, 1st; maximum, 98, at South- 
ern Pines, 15th; minimum, 37, at Asheville, lst; monthly range for the state, 
61; mean daily range of temperature, 16.4; highest mean daily range, 21.5, at 
Asheville; lowest mean daily range, 8.0, at Hatteras. 
Precipitation.—Average for the state, 6.57; greatest monthly, 11.91, at 
Hatteras; , 3.90, at Battle, Raléigh 
Wind.—Prevailing direction, southwest.— Dr. 
director; H. McP. Baldwin, Private, Signal Corps, assistant. 
OHIO, 


SUMMARY. 

Temperature,—The mean temperature, 66.7, was 2.3 below the average for 
June. The mean temperature of the northern section was 65.2; of the middle 
section, 66.6; and of the southern section, 68.4. These means are 2.4, 2.2, 
and 2.2 below the averages for the sections for June. 

The maximum temperature, 92.2, occurred at Georgetown, 29th. This is 
the lowest maximum temperature for June since 1883. The minimum tem- 

rature, 38, oceurred at Wapakoneta, Wooster, and Bangorville, Ist, and at 

auseon, 4th. The mean daily range of temperature was 18.6. The greatest 


14th to 19th, 25th to 29th; in the northern and middle sections on the Ist, and 
in the southern section on the 10th and 11th. Local rains occurred in all see. 
tions on the 7th, 9th, 21st; and 30th ; in the southern section on the Ist, and 
in the northern section on the 11th. The following unusually heavy rainfalls 
were reported: 1.33 in 30 minutes, at Hiram, 27th; 1.92 in 1 hour, at Akron 
28th; and 1.05 in 1 hour and 45 minutes, at Wooster, 30th. The heaviest 
rainfall in twenty-four hours was 2.54, at Ashland, 30th. Thunder-storms 
were general in all sections on the 7th, 8th, 9th, 14th, 15th, 16th, 18th, 27th 
to 30th. The mean rainfall in the northern section was 4.19; in the middle 
section, 3.79; and in the southern section, 4.42. These means are 0.54, 0.13 
and 0.47 above the means for the sections. The mean for the state, 4.13, 
is 0.38 above the average for June. The deficiency in rainfall for the year to 


| July Ist amounts to 1.12 in the northern section; 4.82 in the middle section; 


and 6.50 in the southern section. The average deficiency for the state 
amounts to 4.14. 

Wind.—Prevailing direction, southwest.—Prof. B. F. Thomas, Columbus, 
director; Lieut. Charles E. Kilbourne, secretary; C. M. Strong, Corporal, 


Signal Corps, assistant. 
PENNSYLVANIA. 


SUMMARY. 


Temperature.—The mean temperature for the month of June, 1889, was 
66.5, which is from 2.0 to 3.0 below the average, and 2.0 below the correspond- 
ing month of last year. The means of the maximum and minimum tempera- 
tures were 76.4 and 75.0, respectively. Neither extreme high nor low tem- 
peratures were noted during the month. The warmest period at most stations 
was on the 2lst, and the coldest on the 2d, 7th, and 24th. Frost occurred in 
some of the northern border counties on these dates. The highest recorded 
temperatures were Reading, 95; Carlisle, 93; Pottstown, 91, and York, 91. 
The lowest were Dyberry, 33; Honesdale, 35, and State College 37. 

Precipitation.—The average rainfall for June, 1889, was 5.43, which is an 
excess of 1.63. The entire month was characterized by frequent and heavy 
rainfalls. The great and destructive rain-storm of the 30th and 31st of May 
continued to the morning of June Ist over a great extent of country. On the 
last-named date, over twenty stations report a fall of from 1.00 to 3.00, mak- 
ing a total for the three days’ storm, as oes Wellsborough, 9.80; MeCon- 
nellsburgh, 8.99; Grampian Hills, 8.60; Harrisburg, 7.78; Selin’s Grove, 
7.58; Charlesville, 7.50; Huntingdon, 6.57; Coudersport, 6.33; Philipsburgh, 
6.09; Smethport, 6.00; New Bloomfield, 6.14; Emporium, 5.97; Hollidays. 
burgh. 5.80; Eagle’s Mere, 5.53; Altoona, 5.33; Girardville, 4.59; Somerset, 
4.43; Myerstown, 3.37. For the month of June one station had rain on 21 
days, four stations on 20 days, one station on 19 days, and three stations on18 
days The ave for the state was 15 days. The following stations report 
the greatest total: Wellsborough, 10.04; Myerstown, 8.66; Reading, 8.21; 
Girardville, 8.01 ; Scisholtzville, 7.91; Oiteville, 7.58; Smith's Corner, 7.54; 
Uniontown, 7.36; Quakertown, 7.13, and Harrisburg, 7.18. The excessive 
rainfall, and the unusual number of rainy days, marks the month as excep- 
tionally wet. With the exception of the 2d, 23d, and 24th, rain fell on every 
day in some part of the state. 

ind.—Prevailing directions, west and southwest.— Under direction of the 
Franklin Institute, Philadelphia; T. F. Townsend, Sergeant, Signal Corps, 
assistant, in charge. 
SOUTH CAROLINA. 
SUMMARY. 

Temperature.—Monthly mean, 74.4; normal for the past three years, 76.8; 
departure, —2.4; highest monthly mean, 78.0, at Blackville ; lowest monthly 
mean, 68.5, at Conway; maximum, 99.0, at Chester, 18th and 21st, at Jacks- 
borough, 19th and 20th, and at Winnsborough, 21st ; minimum, 39.0, at Ever- 
green; range for state, 60.0. In most instances the highest maximum occurred 
on the 19th and the minimum on the Ist. 

Precipitation.—Mean depth for the state, 5.10; average for the past three 
years, 8.79; departure, +1.31; greatest monthly, 7.84, at Winnsborough; 
east monthly, 2.29, at Branchville ; greatest daily, 2.61, at Timmonsville, 29th; 
average number of rainy days, 10.3. 

Wind.—Prevailing direction, southeast.—Hon. A. P. Butler, Columbia, 
director; H. C. Seymour, Private, Signal Corps, assistant. 

TENNESSEE. 


The month of June was almost a phenomenal one as regards rainfall and 
electrical disturbances, although no very severe storms were reported. : 
month opened with a cold wave, resulting in a light frost in various portions 
of the state. The percentage of cloudiness was in excess of the normal ; this 
feature, and the continuous rainfall from the 9th to the 21st, inclusive, 
it a very unfavorable month for farming operations. 

SUMMARY. 

Tem re.—Mean temperature, 71.5, is the lowest, together with that 
of 1886, during the seven years past; highest local monthly mean, 75.9, 
at Woodstock ; lowest local Goat cum, 66.8, at Greeneville; maximum, 
95, at Woodstock, 20th; minimum, 37, at Nunnelly, Ist; this was the lowest 
June minimum during the past seven years, except that of last year, W 
was 36. The highest temperature was generally recorded on the 10th and 1 
in the eastern division, about the 29th and 30th in the middle division, and on 
the 19th and 20th in the western division. The lowest temperature was T& 
corded throughout the state on the Ist. The daily ranges of temperature were 
generally less than the normal. 


dail range being 39.5, at Logan, 9th; the smallest, 4.5, at Westerville, 1st. 
Frecipttation.—Precipitation was general in all sections on the 4th, 8th, 


Precipitation.—The average amount of rainfall during the month was 5.53, 
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which is the 
when it was 7.2 June av 
ern en 5.50, the middle di smount the pene Ba years, except i 
nearly 7 50. The little tien 3.71 received an Meteorological 
poted without measu well record of voluntary observer 
the greatest local erain, Witha f , the 6th, 7th, 23d (Fahpenheit.} &c.—Continued. 
ind.—Prevail daily rainfi a tew exce t , and 24th Stations renheit. ) 
director; H. C iling direction, so fall being at Me ptions there were cS Si Tem 
; H. C. Bate, Signal uthwest.—J. D 3.98, on the 13 no | Stati (Fahrenheit) 
orps, assistant . Plunket, M. D., Nas | ions, eit) 
re.— UMMARY. uider Creek.. 109 60 ms. || Cali | 
from the n normal for the mo h fo June over th 10 65 | 77-5 | | 89 | | | Be. 
ficiency w ormal was over th nth for fifteen e state was 77 yn teat | 96 S | 76.8 | 0.28 || Salinas (2)* Rees 
The and least in the of The greatest ie Caliente® us 78-6 | Salton*...,..... | 
th, a perature re andle where e state, wh 9 
Tew Pecos City, 22d was 104 at Ri deficiency Re the Castroville... .... | | 0.00 | San Diego 63 | 0.00 
but th pitation.—The rai fal the lowest, 62, at rande City, 8th; | 67-8 | 0-00 
or greatest all for June was at Pecos City, ‘30th. EI Paso, | Cisco | Bo 
east of the o was over tha 3 In excess OV _ Cole ae ete 7 | 82.6 | o.42 | n José Rehan | 60 *9 | 0-00 
cludes al ne hundred t section er the ent Col 44 | 63-4 | 42 | San Lui 71-1 | 
all the agricaltural ion worth of the thirtieth parallel 45 — Luis Obispo... 92 0-04 
uring th ion of the rom Greenwi aralle] | Colton®....... 45 -00 | San Miguel*...... 79. | 64.2 | 0.00 
which is ov g the month state. O treenwich) which in- | 56 0-10 || Sant 
thi . above th and av Davisvi ity 7 | 84-6 Santa Bart 74 2.1 | 0.00 
ter than th ig this month the normal eraged 8.4 visville * (0.65 | Santa C rbara (2)* 62 
e rainfall i was thirt al for th .45, | Delano* 99 0. nta Clara * | | 
present date in June y-three a e month. 58 | 71-6 | 72 Santa C 85. | 66.9 | o. 
‘ou urin ). 1e ing 1876 | | a Maria.. wee 0.00 
nt. rector; M. of an inch over 1106 a 0.28 | Panla®....... bo 0-05 
Meteorological record Cline, Sergeant ‘Signal Cos 0. | dorado ® 98 | | Santa Rosa®........ 68.4 | 0.00 
st sur, rano® 60 | 73-1 | “12 | Sims*... | 93-0 | 
‘Temperatur ’ 1889. co-oper- Evergreen lro2 | 63-9 Soledad 50 | 2.73 
Tem Felton sot | 966 | Te | South | | 
: perature. lorence * 95 7 61 1S allejo* 9 50 
-6 | 0-23 | Summi peokes | 63.3 |... 
° he sié | 30 | | 6 60 | 70.9 
Decat janat...... | 79-4 | on O30 | Gi | 48 | 69 0.08 || Towles®........... 98 ° 
(93 Goh) 75-4 Walnue Grove...... 92 3 | 23: 0.05 | 50 0-25 | 90 gs | &.8 | ood 
94 | 93:1 | Willow | Grass Valley | 7t | 90 (0.16 | Truckee | 85-8 | 0.00 
ht... 4 35 Camde 6s | | Val 2) | 72. 
2 3-31 50 73-1 Hill eee 98 9 7 | 0. 00 Springs*.... = } 17 
fernon ks... o7 75-0 Dorado 33 73-3 3.9 King | 69 | | Whittier 98 9 
likat 86 | KF a Springs... 7 | 47 72. 4-90 nding*.| 95 | 40 | 62.7 | illiams *......... or | | | 0-32 
Pine Ap 38 | 72-0! 5- orrest City?...... 95 7-25 | Lath ge | se 68.2 | oo ( | 2 | 71-2 | 0.00 
plet 44 5-49 Fulto 50 | 73-1 rop* oar | Wi } 84.8 
ima OS 77-0 | 4. H Nt... 95 | .go | Laurel * . | S6 | 79 | Willow (2 10S | 84-8 0.05 
eber . 75:0 6. el%....... | Pi 53 | 78 
Talladega go 43 Helena (1). OF Lemoores 44 0.00 Winters 103 47 | 1.30 
Tuse 008A 93 | 42 | 74-1 4-75 14 | 71-7 u | | 0.00 | Woodland ®.... 67. | 82.8 0-30 
Fuseumois (1) 43 | 78. Hot 8 Sell Livermore 93 646 | 0.00 | k*.... | | 721 
niontown 96 0-3 | 545 Lo kBks... 00 50 9-1 Los An atory, Mont 
noke ... OF 74-9 4 geles*..... | 68. 00 | real. 
Halley Head 88 4 age | | Malvern ts......... | 33 | | Los 1 | | Sus) ors 
3 70.2 | 5-05 Marshall}. 5 7.6 5-75 | Mammoth 92 | 62 | 76-9] T. | 
Killisnoo 78.6 | 4.04 N nticellot .......| 2.07 | Marysvill Tank *.. 110 | spen ..... 72 | 
Ari 74 38 Newport 48 77-0 480 | Men 90-3 | 0.00 Bennet “8 0-76 
nyon.. 73:8 + 50 | = -4 | 000 | Can 48-6 
taff vee] 47 | T rtt..... | 52 49 | del Mo el 64.7 | 0.00 rail... | | I. 
eee Ov exarkanat........ 93 74-6 6.40 | M | Delta *t. nie 
Bert Ane 30 | 64.3 Washington? ...... 49 | 734 — Hamilton... 65- Denver (Jesuit Col ) 338 
WA 57. | 83-2 3e British Col 5° | 77-4 | o.oo | Durangot suitCol) 95 | 54 | 69-0 
nerican Hill* i... go | | 6r. | Fort Lo 82 | 65-2 
Ri uachuca .. 7S -8 | 0-00 Antioch *.......... 87 | 82.7 1-73 | Palmd 79-0 .38 | Gran | 24 | 1-26 
19 | 75 | Aptose. | 73.9 Balin o-4a | Greeley 38 138 
Ba e I Ro. 20 omona*.. OF 5-3 o. 18 | O16 
"3 jes 71 0-00 Portervilic*....... 6 76-2 | 0.12 Springs.. 4 | 33 
umont * + | 105 56 3. 0.00 | Presidi 3 | 72-0 ulesbur, | I. 
Benici SI. sidio of 110 0.00 | Kit 3° 
nicia Barracks .. 97 55 0.00 | Puente * San F ..! 68 7o | 87- it Carson soa | 
ishop Creek 73 | SI 0.co | Rocklin ®..........] 59 | $2.4 | 0.62 Livermore 72 19 wry 2. 56 
7o $8.5 | 0.06 | Rumsey * the 104 81-7 | 0.96 | M ngmont f. 45.0 | oO. 
0.00 Sacram 78.1 | 0. agnolia.. | 36 408 
67.1! 3-50 
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Meteorological record of voluntary observers, &c.—Continued. Meteorological record of vokintary observers, &c.—Continued. 
‘Temperature. Temperature. Temperature. Temperature. 
eit. a Fahrenheit. Fahrenheit. Fahre 
i 
orato—Cont’d. | | © | | Ins. Georgia—Cont'd, Ins- Indiana—Cont’d. ° | Ins. | Kansas—Cont’d. | © © | 
Rifle Falls | O31 Newnant.......... 9 | 44 | 75-6 7- Princeton .......+. | 46 | 77 | 3-60 96 | 55 
River Point Peter®.......\.....| 48 4 Richmond ......... | 44 | 63-0) 3-74 Grainfield*......... go 4 64-8 | 4.95 
Rocky Ford...... | 47*| 72-2) 0.75 Quitmanft......... 8 | so | 78.8 | 2. $3 | Rockville .........- 92 42 67-0 | 5-00 | Grenola*........... 96 S7 | 72-4 | 6.95 
San Luis 59:2) 051 Smithvillet....... 98 46 79-0 Rushville f.... § 03 | Grinnell 50 | 74.6 75 
Sun View Thomasville(1r)... 96 48 | 77-6\ 2 | Sealesville . OE | 44 | 71-7 | 4-94 || Halstead ..........| 92 SI | 71-2 
T.S.Ranch.........| | 40 | 70-2 0.14 Thomasville(2)f.. 98 | 48 78-0 | 3-83/ | Seymour...........| 88 | | 67-7 | 4-68 || 00. 7:25 
0006 ce 33 | 60-6| 1.81 Toccoat........... 90 42 | 72-4 | 2.76! Shelb || Havensville® ......| 96 53 | 71-0 | 4.60 
ticut. Union Point f...... 94 | 48 | 75-8 | 3-21 | Spiceland........... 93 | 41 | 68.4 4-70, Hays City*......... 96 | 2.45 
Birmingham .. 8 | 47 | 4-00 Washingtonf...... 92 45 | 74-6 | 2.03 | Sunmant.......... 90 40 | 66.2/| 596 Horton*........... 2-79 
Canton ...... 37 3-27 Way Crossf........ 92 §0 | 77-1 | 7-72| Vevay........ 44 70-2 4-46 Hutchinson....... 3.00 
Ciark's Falls. Waynesborough f. 48 | 76-3 | 3-09 | Vincennes 6696 Independence * .... "92. | 70-8 | 4.03 
Colchester ..... 4 | 6-8 West Point f....... 5I 79-8 3-32 60 | 67-8 | 7-32 || Junction City... 2-47 
Falls Vill Ford*.. % B | | Kanopolis *........ % | 60 
Hartford (1) .......| of 46 | 66-5 3-13 Boisé Barracks.... 98 | 43 69-2  0.14/| Cantonmentt..... 2-97 La 58 | 70.4 6-19 
Hartford (2) ..... 3-69 Fort Sherman..... go 40 | 63-8 | o.76| Eufaulat..... 483 || Lawrence ........-/ 90 | 52 | 4-04 
Lake Konomoc ....|....+ Lewiston.......... 58 73-5 Fort Gibson....... 94 GF | | 8-43 || LODO 4 08.6 
Mansfield ..........| 86 4t | 65-2 3-50 Soda Springst...... 24 33 0.17 | Fort Reno......... 92 50 72-5 6-55 Lisbon*......... +++ 100 56 74.0 | 0.85 
Middletown .......| 88 42 | 67-0 3-34 tins. Fort Sill ..... 3-25 
New Britain $003 44 Fort Supply ..... 97 50 | 73-7 2-90 Macksville*........ | 42 | 69) 
New Hartford (1) *. 92 | 45 | 6&7-0| 4.09 Atwood............ 42 | 62-2 10.17 | Guthrie* .........- 75-0 9-94 Manhattan(1)*..... 97 | 41 | 703) 3.56 
New Hartford (2) 4-91 88 42 65-1 weledecs | | 74-4 | 6-15 | 
Newington 1-77 «| 7-57 | Lehigh ® cos] 60 | Manhattan (3) 9 | | 7264 
North Woodstock.. 294 || 4 65-4 Okla oma City 93 50 | 72-4 3-39 Marmaton...... OF 
Pomfret..... 2.14 Belvidere.......... 97 3 64-6 | 3-34 | 220 || MeAllaster®....... 50 | 71-6 | 5.27 
Shelton | 42 | 67-7 | 2.87 Brush Hill......... | Woodward} 3-00 Minneapolis .. 9 2.87 
South Manchester 3-61 Cedarville ......... 37 «64-7 Monument*........ 98 2.80 
South 3-94 Contralia.......... 95 50 69-0 7-07; Amanaf............ 89 41 | 66.6 5-07 Morse* coves GO 50 | 67:2 4.60 
Thompson*........| 87 45 | 6.8)..... Collinsville........ 93 46 | 69-6 3-6 48 «67-4 4-90 Ness City*...... 
Voluntown® .. 53 | 67-1 | 2.76 Dwight............ 90 | &-1 34 | Bancroft *........ «+ 93 48 | 68.7 | 1.69 | Oakley ®........... | SO 
Wallingford . 4-06 Fairfield..........., 92 50 | 72-2) 5. 75 | Blakeville *........ 95 B | 64-6 | || 3-22 
Wate 90 | 684 4-09) 2 41 | 68.0 11.49 | Cedar go 33 65-4 4-11 Offerle*........... 93 | 52 6.9 247 
West 3:20 FortSheridan...... 39 | 59-1 | 4.10/ Clarinda 69-6 4-15 Ogallah *........... 95 | SS 2.90 
Dakota. Golconda ........+. 92 | 51 | 70-6) 7.27| Clinton ..... o4 43 67-3 | 4-94 53 | 70-0 2.8% 
| 98 | 53” | 1.52 Grand 4°55 | Cresco .... 87 35 | 63-0 4-91 o*g. 65 | 275 
Armour*.. | 47 | 67.6| 3.10 Greenville .........| 92 44 «68-0 4.43 | Cromwell*. 43 | 67-2) 3-00 Rome*... - 94 | SO | 71-0 61 i 
Brookings . | 36 | 64-1 1.48 Griggsville........ 94 | 59 | 7253 4-93 4 Denmark . | Russell 53 71-§ 150 I 
Carrington}. eve 97 | 40 | 65-4) Hennepin .......... 9! 40 | 6-0 5.72) Des Moines ... 36 | 67-9 | | 73-7 | 2.75 
Davenport 92 36 bat Hillsborough . .... go 46 | 70-8 | Dunkerton*......... 5ch 66.9f 7-60 Santa 4-10 ( 
De Smet 54 1.20 Irishtown......... 92 | 7-4 6.41 | Dysart*...... 45 | 64-4 5-45 Sedan..... 9 52 | 72-0 4-44 \ 
Fort A. Lincoln....| 8 42 65-3 | 2-08 Jordans Grove ..... so | Eagle Grove *......| 90 49 | 69-6 | 5-75 QI 56 | 71-5 | 4-06 
Fort Bennett ......\100 | 42 69-0 1-56 LACOM 46 | 65-6 | 4.93/ Elkader*.......... GB | || 
Fort Buford ....... 10g | 37 | 65-6) 1.03 Lake Forest....... 84 36 | 60-4 | 4-21 | Fayettet........... 63-7 | 5-10 Stoc kton . $3 
Fort Meade ........ 94 42 | 62.6 1.60 85 44 «64-8 3.17 | Fort Madison*..... 94 50 75-7 | 4-49 Tribunet........... 99 43 6-4 5 
Fort Pembina......| 96 | 35 | 64-0 1-42 Louisville ......... 6.20 | Gillettt..... 53” | 65.0 | 4-86 Vesper*.. F 
Fort Randall.......) 99 45 70-8 1.43 Martinsville....... 92 4 68-5 7.65 | Glenwood (1)...... 95 40 | 72.0 3-36 Victoria®.......... 95 55 73 1.97 F 
Fort Sully ........+| 99 45 69-6 1.54 Mascoutah......... 94 2 5-00 | Glenwood (2)*..... 96 36 | 65-6 3-74 Wakefield*........ 95 | 73-6 | 
Fort Totten .......| 95 42 «65-5 1.56 Mattoon*..... 95 44 | 6-8 6.30| Grinnell ........... 87 39 66-6 3-94 Keeney*.......) 92 54 
Fort Yates .... .... 100 39 «64-5 1.21 Mount Carmelt.... 4-72 | Hampton .......... go 33 63.6 4-3 Walker®*....... SO J 
Gallatin .......... 100 400s «65-8 ..... Mount Morris ..... ot 46 | 6-2 2.30) Inde 84 66.8 | 4-53 | 3-40 
4t | 67.6 | 0.72 93 47 | 5.71 | lowa City.......... 88 47 | 68-1 | 3-85 Walnut Grove *.... 86 52 | 70.8 2.70 
Napoleont....... 50 | 64-9 1.43 92 go. tz | Le€ 4-47. Wellington ...... 92 53 65-8 5-57 
New England City}. 104 34 | 64.2 0.94 OUSWego QO 46 65-0 Logan?t...... 36 | 70.7 9-87 Weskan*..... 105 49 67 230 A 
| 40 | 64-8 1.52 Ottawa...... GO | 47 67-9 | 4.61) Manson®........... g2 42 68-6 8.12 Wilson*..... O4 55 1615 
94 40 | 64-8 | 2.64  Palestinet......... go 44 | 8-6 Maquoketa*....... go 48 | 66-7 3-47 Winfield 5-63 A 
4t | 64.6 | 2.90 || 52 | 7%4 4.68 | Monticello ...... 90 | 40 | 66.8 4-89 Winona*........ B 
Roscoe 103 64-8 | || Pekin... 3 41 | 6&2 7.70| Mount Pleasant*t..| 57 52 69-7 4-66 Yates Center....... 49 | & B 
Spearfish * +. 101 68-7 | 1-45 Peoria(r).......... 92 | 46 | 6&9 6.30| Mount Vernon®... 92 69.6 5-15 Kentucky. B 
Spring Lake -| 92 §2 | 65-7 8.00 Peoria(2)t yee 6.60 | Muscatine (1)... @ Ge || Ashland 47 65-0 B 
Steele t..... - 99 | 38 | 64.6| 1.28 Philo*... coves GO | 44 | | 45 | 568 Bernstadtt*....... 86 48 | 690) B 
Webster 66.3 7.07 Pontiac ..........6. | 42 | 657 | 2.45 | Osage........ 2-68 BowlingGreent... 93 43 73-8 6-04 
Wolsey *..... 97 3 67-3 0-70 G3 702 | 3.48 Oskaloosa (1) *. 49 | 69-0 4-75 Burnside? 483 
Woonsocket ....... 99 | 39 | 67-4 Richview.......... 44 | 08-8 10.04 | Oske loosa 40 | 69-8 5-05 Catlettsburghi.. 
Delaware. | 42 | 63-1 | 3.25 | Sac Cit 43 | 65-4 | 7-73 || 
Kirkwood*.. GO | || Rockford 86 42 63-6 | 3.93 | Sioux C ity’, 4-45 || Falmouth (1)t*....| 88 47 | 67-7 | 715 
District of Columbia. Rock Island Ars’l.. 86 | 36 | 65-4 4-93 | Vinton 8 47 | 65-6 4.31 Falmouth 6.81 De 
Washington B’ks...93 | 51 6.36 Sandwich *......... so | 68-6 5.40| Washington .......| 98 47 | 72-6 Frankfort 93 43 | 69-4 4-82 Dr 
Florida. South Evanston ... BB 4.45 92 42 | 66.5 4.61 Frankfort (2)t.. Pi 
78-8 | 9.10 00000 8 39 | 63-9 50 | Wesle OE | 33 | 63-6) 2-15 Franklin 87 56 | Fi 
Are her 3 3 78-1 9-18 Watseka........... 91 40 6.3. | 5.65 | Abilene QE 2057  Louisat......... 41 Fi 
Fort Barrancas...... so | 783 5-03 Wheaton........... 44- | 62-3 52 | 68.6 2-95 Madisonville? *. | SI | Fe 
Fort Meade*....... 77-4 9-71 White Hall........ 40 | 69-0 | 3.87 § 22 || MeHenry®*td.......| 99 52 | 707 739 Pr 
Homeland *........ 81-4 6.55 Willow Hill........ 45 | 5.85 | 10603 Millersburgh*t.... 85 40 | OBB Gi 
Kissimmee 13 57 | 80.7 7-74 Windsort..... 89 | 39 | 6.53 | Augusta®.......... 9 56 | 73-6 | 6.67 Mount Sterling }*.. 87 46 | 66.6 | 7-70 Gr 
Live Oakf.......... 50 679-4 10.12 Winnebago........ 92 45 | 67-3 | 3-20| Belleville*.........) QO 1698 Newport Barracks. 91 43 6-6 He 
Manatee? ........++| 93 64 80.4 1-10 Woodstock ........ 82 37 | 50-1 | 4.40} 68 | 76-6 | 1.44 Owenton?.......... go 42 70-5! He 
Matanzas*.... 92 | 62 | 78.0 | 8.15 Brookville*.........107 | 60 | 79-0 4-70 519 La 
Merritt's Island g2 75-4 | | 43 | 68-5 3.50 Bucklin........ || OF B 67 SH 
St. Francis B’ks 93 77-0 9.30 Blue Lick......... | 69-0 | 4.22 | Buffalo Park*...... | 8 54 | 73-1 2-81 Richmondt........ 97 42 | 71.8 re Le 
Taliahasseet......./ 92 | 77-3 Butlerville*............ | 705 | 3.71 | Bunker Hill*......100 | 54 Shelbyville *....... 22 41 | 69.6 Le 
Villa City o4 73-3 11-26 Cannelton.......... 95 | 44 | 695 | 4-25| Burr Oak*..........96 | 44 | 71-2 South Fork f*...... 48 | 65-7 | Lo 
Georgia. Columbia City 92 40 | 63-9 | 3.79 | Cawker City *......| 92 534 | 72-8) 5.70 Springfield .... ....|..... Lo 
Albany ft ...........| 50 | 80.0 | 3.39 Columbus......... 90 45 42 | 6-8 4-33 illiamsburgh f...)....+« le 
Allapahat.........| 96 46 3.11 Connersville....... 40 | 67-7 | 3-76 | Cold Water®....... 4675 Louisiana, | Le 
Andersonville f.... 3 | 76-1 2-00 Dana®...... | 44 | 67-6 | 5.31 | | $2 | 71-1 2.12 Abbeville ..... -| 88 | 6o | La 
Athens(1) ......... 44 | 73-6 | 5-37 De Gonia Springs . 47 | 6-7 | 4.49 | 92 52 72-4 5-20 Alexandriaf........ 94 45 L 
Athens (2) 44 5-05 | Cunningham *......) 95 48 | 69-8 | 4-54 | Amite City?....... 92 a 
Bainbridget........| 98 48 | 73-6) 3-02 Farmland ......... 87 | 42 | 67-4 §.59| Dorrance*.........\102 50 1-68 Baton Rouge.. GO 79-2 | Me 
94 | 44 | 76-8) 5.67 Franklin.......... 46 | 68.3 | 6.00 Dwight 3-32  Cameront....... 53 | Mic 
Cartersvillet.......! 93 | | 74-2 Huntertown *...... 85 46 | 68.0 | 4.25} Eleo*..... OF | 724 | 7-70 92 42 | 744 Mil 
Columbus ........| 92 | | 71-4| 6. Huntingburgh ..... 90 | 49 | 71-8 | 3.62| Elk 95 | 55 | 73-9 | Clinton B | S7 | 77-8 Mo 
Diamond * 48 | 629 | 4-37 | (1) | 95 | 50 | 76-0 Mo 
CK 84 | 4t | 67-8 4.80 Jeffersonville ..... 92 46 | | 4-04 Ellis (2)® 94 | 73-6 | 6-35 | My 
Eastman f........-| 98 | 54 | 80.0/ 1.18 Laconia®.......... | 45 | 71-0) Elisworth®........| 9 | 56 | 77-7 | 2-50 | Coushatta(2)f.....) 96 | 50 6.42 My 
of $2 | 77-0/ 7- La Fayette ........ | 40 | 66.2 4.14| Emporia............92 | 49 | 70-9 | 435 | Crowley 92 | SI 2 15-5! Nal 
Fort Gainest....../ 08 | 48 | 79-8 Logansport 4-79 | Engle ewood® .......|102 §6 | 73-8 | 2.70 || Delhit....... Nev 
Gainesville 42 | 71-0/| 2.65 Marengo........... 9t | 48 | 71-9! 6 Fort Hays ......... 93 “4 | 89-3 | 4-22 | Donaldsonville ......... 52 & Nev 
44 | 75-9 | 3-82. Marion..... | 42 | 66.0} 2.0 Ft. Leavenworth( 1) 45 | 71-6| 3-09  Farmerville ........93 | 47 76-8 Ne 
Hephzibah ....... 54 ne 0.82  Mausy®...... 43 | 68-8 | 5.19| Ft. Leavenworth(2) 92 | 49 | 70-7 | 2-55 o4 | 45 + Ney 
Jesupt ..... | 47 | 78-4) 4 Mount Vernon(1)f. 4-80 | Fort Riley .. 94 50 | 725 1-52 Girard? Nev 
Macon | 44 | 74-4 Mount Vernon(2).. 93 47 | 7o.2 4-80| Fort Scott g-00 Grand Cane........ 92 56 | 77 Nor 
MariettaT.......... | 7-41 Muncie...........- g2 | 42 | 68.5 Fremontt.......... 98 | 40 | 68-8 4.21 Grand Coteau....... 90 | 50 | 7%3 $16 Nor 
Milledgeville+..... 93 2 76-2 2.45 New Providence... 94 | 41 | Zo-4 | 3-91 | Gibson ...... 100 | §0 OUMA 93 | 
Millen? 100 46 | 77-8' 5.17 Point Isabel *...... 94 | 42 | 67-6 4.05 909 | 56 ‘71-4 3-48 Jackson Barracks.. 93 3 | + 
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Meteorological record of voluntary observers, &c.—Continued. Meteorological record of voluntary observers, &c.—Continued. 
_ Temperature. Temperature. ‘Temperature. T t 
| (Fahrenheit. Poubeit) | || 
‘ nt’d. | | | Ins. Massachusetts—Con.| ° ° ° Ins. | Michigan—Cont’d. | ° ° Ins. | ° ° dns. 
87 56 76-3 9-35 | Provincetown...... 85 51 | 66.9 | 1-82| Stanton ............) 85 38 | 60.6 5-38 | Springfield.........) 50 | 70.6 7-28 
97 53 | ?r.or 3:60| Traverse City(1) ..| 89 BB 415 || eelville .....-.--.| go 38 | 64-0 3-45 
La Fayetic 53 | 79-2 12-40 Royalston*........ 52 | 68.4 | 6-38) Traverse City(2)...) 84 32 | 59-8 5 Willow Springs t..|100 39 69-5 | 6.20 
Lake Charles ......100 | 55 | 79-7 7-80 | Salem(r)*......... | 69-5 | Thornville........| 86 | 44 | 655 Wither’s 3635 
Lake Providence .. 98 50 | 77-0 13-88 | Salemi(2) 3-89| Vandalia .... 42 .| 61-4 4-42 Warrensburgh . gO. | 53 | 69-4 | 571 
Hill .....-- | 47 | 77-5 10-35 96 3 | 3-13 Montana. 
ME QE | 45 | 70-2) S- u ingham........- 3°57 as ington . 61. 1.83 Camp Poplar River. | 63. 
Marksvillet....---- 93 47 | 77-7 10-33 wam psco 83 est Branch....... 87 | Fort Assinniboine. | 62-6 | o 
Menrepas . 93 49 76-5 8.65) Taunton(r)........, 91 45 | 67-5 | 1-94) Williamston ......| 80 2 Fort Custer. ¥ 64.2 
Merville, 52 | 77-7 5-43 Taunton(2)........ 92 45 | 67-4 | 2.08| Ypsilanti(1).......| 86 39 5-50 Fort Keogh .......\104 42 | 67-8 0.18 
3 +3 GO 41 | 64.6 S1* | 42 | 64-0 4-11 || GO 35 | 59-2 | 0.82 
‘ort Maginnis . 96 36 | 61-9 | 0.61 
Mount Airy........ 56 | 79-0 6.04 Wellesley .........| 9! 48 | 68.8 3°43 | Ie Fort Missoula ..... | 63-1 | 
Natchitoches T..... 52 77-2 9-87 Westborough*..... at 45 | 69-5 | 2.18)| Brainard...........| 99 50 | 64.8 Fort Shaw ......... | 63.1 | 
New Iberia......-.- 90 55 78-4 | 8-64 Williamstown..... 40 | 64-9 | 5-08 | Farmington........| 90 48 | 65-9 3- Galpin 0.72 
Plaquemine.......- 95 76-5 | 5-83 Winchester | Fergus Glendivet. eee 504 | O75 
68 | 79-6 11. Worcester(1)*..... 88 5° | 69-5 Fort Ripleyt 2006 Powder River *..... 110 3 9S 4 
Port Eads........-- 89 61 | 77-7 | 6.42 | Worcester (2)......, 85 46 | 68.2 |.....| Fort Snelling .. 37 | 64-6 1.75 | Sheldon*........ ++| 96 50 | 65-7 | 0.30 
Rayville/.......- 92 65 | 79-7 | 5-13 Merico. Grand Meadow. 36 40 | 65-2 3.30 Virginia City go 34 «| 61-4 | 0. 23 
Saint Joseph....... 93 | 43 | 77-0 4-29 Guanajuato ........| 86 55 | 69-8 | 3-90 | L. Winnibigoshish.) 91 46 | 63-4 | 2-14 Nebraska. 
9 3 | 
Shell Beach.......- 90 62 | 79-1 | 7-80 La Logia*.......... 104 7° | 85-8 od | Leech Lake........| 93 29 | 61.6 1.63 | Ansleyt.........++. 104 43 | 68-0 2.93 
Ex. station.. 96 57 | 78-5 9-41 Leonde Aldemas.. 92 58 | 74-4 | 4-00/ Le Sueur®.........| 90 4 67-5 2-95 | Ashland ...........| 95 43 | 69-9 | 5-63 
759) Mazatlan.......... 89 81 | 85.3 | 6.48 | | 38 3°71 
Trinity OF 55 | 77-6 | 4-70 || Mexico 85 54 | 66.4 | 1.46) Medford ...........| 90 31 | 64-0 2-13 | Brownville....... -| 90 46 | 71-41) 420 
Vidalia .......-.--- | §2 | | 6-17 Topo Chico *.......| 92 74 | 83-0 Minneapolis *....... 45 | 65-9 1-53 | Craig..... 56 | 692 875 
Winnfield ........ | 66 | 79-6 5-07 81 | 86.0 Morris ....0. 43 | 63-8 4. Creighton f ........ 42 | 67-2 | 3.53 
Maine. Zacatecas .........- 87 | 46 | 65-6 "4-95 Northfield 37 | 60-2 328 Crete ....+.. QI 43 | 70-5 | 2-50 
nish 4 -I | 3-13 DION 44 5 ed Wing..... | 63. || De Soto . | 68. 5. 
Fairfield ..........-, 86 | 38 64-0 4-25 | 5-71 | Redwood 3°38 Fairbury *......... 
|| | 42 3-9 3°31 Falls o4 48 | 69. 3-92 
3-15 87 36 59-3 4:59 — Green .....| 89 49 | 64.6. Nio 95 | 32 | 64.8 2.92 
ent’s 49 -8 4 nn Arbor ........- 93 49 | 62-8 | 4.05 | Tracyf....... ‘ort Omaha f ......\10 42 | 72-4) 5.18 
Lewiston .......... | 65-9 | 4-12 || Arbela 3°70 ississippi. Fort Robinson..... | 64.6 | 2. 
Mayfield*....... eee 4t | 63-2 §-70 | Atlantic............90 | 38 "57-3 2.49 | Aberdeen t........-| 94 | 40 | 72-6 | 6-75 | Fort Sidney ....... 
Orono 42 | 64-8 4-93 Ball Mountain ..... -| 2.00 | Batesville ¢........| 98 46 | 76-3 955 Franklin ........-+| 93 45 | 69-1 | 3.62 
West Jonespori 78 | 44 50-4 Bear Lake ......... 86 | 34 | 57-4 | 3-44| Boonevillet........| 9 43 | 74-2 8-65 Fremont®*..........| go* 50 | 5.18 
89 os Bellaire... | 32 23 Brookhavenf....... 42 | 78-0 — 3 | 45 69-6 | 3-22 
Barre ranch........- 4° | 64-7 | 3 erin, 
Cumberland (1 - 84 | 45 | 67-2 3-10 | Benzonia.......... 83 36 | 57-2 | 3-71 | Columbust........./104 ~ 79-7 as Hay Springs i220... 93 | 39 | 64-1 aa 
84 49 sere 45 | 1.24 Corinth? g2 9-95 | 42° | 67-2 3:06 
50 rrien Springs*... 45 | 66. 2-72 | Wards imballt | 65+ ° 
| 50 | 65-7 | 3-43 Big Rapids.........' 86 35 | 60.0 | 3-93) Fayette 62j Marquette (1)*. 
Gaithersburgh*.........' 53 | 66.2 Birmingham......., 86 39 62.8 | 2.27 | Greenville.........| 48 | 75-4 7-09 Marquette (2)....-/ 92 | 55 3-65 
Galena | 73-8 | 5-84 Bronson ........... 82 42 | 60-7 5-31 | Hazlehurst f.......| 96 60 3-38 | Minden 94 | 54 | 702) 5.71 
Jewell *..... 58 | 72-8 5-10) Buchanan.......... 83 4° | 61.5 | 5-35 | Hernandof......... .| 94 59 | 76-7 9-89 North Loup? ......| 38 | 
| 2. -35 | Ho 2 74:7 | AIMET | 66-4 | 3. 
-2| 5 BO 32 | 55-8 | 5-04 | Kosciuskot *...... 4-1 | 5. VENDA Z 
Amherst BxSta(1).. 66.3 | Chelsea............ 86 49 | 63-0 | 3-15 | > Red 
Amherst ExSta(2).. 90 | 46 | 07-7 | | Colon 80 42 | 61-8 | 5-62| OF 50 | 74-3 || 46 | 67-7 | 3-25 
| 45 | 85-0 | 5-02 39 | 64-6 | 4.08) Loch Syracuse *........-| 89 | 55 | 709 334 
ue Hill ( bas 3 45 | 6-5 | 5-23 | r 34 | 63-7 | 4-90| Logtown...........| 50 | 3 ecumseht ....... | 70. 
valley). | 4 | 67-5 5-17 Tawas........ 83 29 1.47 33 39 | 77-0 Water*... | 
40 -6 | 4-15 | Macon(1) t.......++| 46 -6 7.60 est | 70.5 | 
| 87 | 50 67-8 | 1.39 || Evart..... OF 32 3-40 | Macon (2)t........- 38 2 || Weston 
Cambr 7 4 | 49 |7 
eee | 46 | 68-1 2-53 | Fitchburgh ...0.... 3°24 | Meridiant 77-8 West Point QO O55 
Clinton .......+-++- 386 Fort Mackinac..... 75 36 | 54.0 | 8. 42 | Pearlin ont. 93 50 | 77-8 Belmont ........+++ 
Gott | 48 2-65 | 40 83-9 3-84 Gi ES coe 93 43 77-0 4-29 04 | 53 | 76-4! 0.05 
52 | Fremont..... 82 43 1-9 | 4 ‘ontotoc OF 73:8 8.65 POWAWE (2) OF | | 74-9 | 0.05 
Dudley ..........-. 91 | 43 -7 | 2-11 | Grand Rapids...... 82 35 | 61-7 | 5- Rienzi 74:2 7-60 
Pall River ......... 8s 4 65-8 | 2-87 | Grape Ripley Candeiaria.........) ‘6 
Piskdale 3-02 || Grayling 35 | 58.8 | 4.05|Summitt .........| 93 44 | 75-4 §-40 | 56 | 74-6 1.15 
Fitchburg(1)*...... 88 | 50 | 67-5 | 2-62 | Hanover 42 | 63-2 | 4.80) Water Valley *. OF 50 5 47. Carson City 94 37 | 69-8 | o. 
------ 86 39 | 84 40 3.6 3-83 | Waynesboro’ (1) 94 41 | 75-0 | 5-73 || Crane’s Ranch 
86 50 | 66-7 | 3 33 | 60.8 4-50 Waynesboro’ (2) ..| 94 41 | 75-0 | 3-31 | Downeyville .......| 98 $e 7-4 | T. 
Groton ..........+++ | 41 | 68.2) 2.03 Hillsdale ..........| 85 44 2-15 | Carthage | EIKO(2) 34 67-6 | 0.70 
92 | 44 69.2 ..... Highland Station... 89 40 | 64.0 | 3-06| Conception ........| 88 51 | 69-3 2-42 | Ely 65-5 | 023 
olyoke ......... | 46 | 70-4 | 3-66) Hudson............| 86 37 | 63-4 | 3-79 97 40 | 70-5 3-80 | Eureka 99 3 | 53 
lake Cochivaate ++ 94 | 40 | 68.0 | 3-17 ge 34 | 50-5 | 4-66 Fayette?.. 41 6-07 | 96 | 50 | 75-0 o10 
| 44 | &2 | 48 | 67.1 | 2.36/ Fox C reek ......0 go 42 | 69-7 3-15 Ferguson’s Ranch..| 8 | 40 | 71-8 | 0.06 
| 43 65-6 | 3-01 Kalamazoo 85 36 | 63-7 | 4-94 Frankford (1)*4d... selesees| 47 | 66-8 | 3-80 | Genoa........eeee0! | 4 | 65-2 | 0.07 
2642 || Lansing... 84 40 | 62.9 | 3-65 | Glasgow ........-++| 95 40 | 68.8 17 | Goleonda *.........| 94 54 77-8 0.00 
| sr | oe | 3-03 Lathrop | 90 33 4-49 | Grand Pass ........| 92 43 | 69-4 6 | Halleck *........++.|104 71-9 | 0.53 
“4 os | 2.59 3-84 96 50 | 70-5 3-89 | 102 80.2 0.00 
anchester 3°83 | Hermann awthorne(2)..... “9 | 
| go 45 | 69-4 | Marshall . 41 | 64-6 4-39 Ironton .......+.+++| 90 54 | 70-4 Hot Springs (1)*...| 
| 34 | 64-6 | 4-37 May...... 40 | 61.2 | 4.81 | Jefferson Barracks. 4-00 | Hot Springs (2)....\106 1-4 | 0.00 
i 93 | 30 | 6&5 prings (2). 50 | 71-4 
40 -0 | 5-73 Kirksville .. 04 | 56 | 68-4) Lowers Ranch..... 70-4 
eee 4°74 mont... 95 57 | 77-9 4 ontello 1 I +8 | o. 
4-53 | 61.2 |...-. | Langdon... Palisade *..........|100 | O23 
+36 | 1-4 | 4 OXICO 4°49 | ne 37 | 65-6 | o. 
3-36 3 62.6 | 6.27} Miami........ 33 42 70-5 Reno* 4 73-5 | 0.00 
3°43 40 | 61.3 $35 New Frankfort*. 92 42 | 69. 80 Reno, State Univ’ ty g 69.6 T. 
5:72 36 | 62.5 “73 New Haven ..... |..+++. 6.00 | Ruby Hill..........| 83 32 | 59-8/| T. 
3-85 40 63-4 Ridge GO coc 45 | 75-7 | 0-08 
3 42 3° 2.39 | Oregon ..... 47 | 70-2 3-51 | 
3-52 40 | 52-9 Ozark*...... 40 | 76.7 TOANO * ... > on 
4-35 42 | 64-7 | 2. Princeton*.. ° 3 55 | 76-6 | 6.65  Tuscarora......... 3° | 61-9 | 030 
4: 34 | 59-0 | 37. Saint Charles 3°90 || . OS 50 | 68.5 
7-17 4-8 +2 Saint Josepht. City...... 71-0 0. 06 
4. | 84 42 -8 | 3-94 | Savannah .. 3-85 sworth*.....++| 97 | 77-8 | 0.24 
2-85 84 41 39 | Sedalia ..... 47 | 73°S | 4°25 | Wells ® | §0 | 78.0 | O10 
2.71 ' &9 37 “5 Ghelbina ...cccccoce " Winnemucca *.....! 92 | «48 | 73-6' o10 
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Temperature. Tem rature. 
(Fahrenheit. ) s Temperature 8 
Stations. = Stations. 
Ohio—Cont’d, | ° Ins. Pennsylvania—Con. ° | 
44 | 62-7 | 4-96 || | 3-86 
Pomeroy ....+. 42 | 71-3 | 3-58 Welisborough 86 42 64-6 
Portsmouth (1 4-17 || West Chester ......| 86 48 | 69.4) 
Portsmouth (2). 45 68.8 | 4-32 Wyso0x ...... 88 39 | 69-0 | 4.36 
Shanesville *....... 45. 67-8 || York... OI 49 | 66-5) 
| Shiloh 82 | 42 63-2 | 3-45 ||, Island. 
Springborough ..... |... | 2.75 Fort Adams. ...... 8&5 at 
| 45 | 66.6)| 2.47 Kingston(1)....... 87 42 | 64.5 | 3.66 
Vienna*® ..... 42 | 66-0 2.95 || Lonsdale... 
Wapakoneta ....... 38 | 66-9 | 3-37 Newport........... 80 se | 
Wauseon 85 38 | 64.8 | 3-69 Olneyville QO | 70-8 
| Waverly 89 | 44 | 69-9 | 4-87 Pawtucket.........'..... 
Waynesville . 3°49 || Providence(1)..... 92 50 | 2.90 
| Westerville........| 88 41 | 65-9 10 Providence (2)...... go 47 68-8 | 2.35 
West Milton*...... 95 43 | 70-9 | 6-55 South Carolina. 
Weymouth | Allendalet......... 98 | 46 | 76:6) 5.02 
Wooster ...........| 87 | 38 | 64-5 4-85 Batesburghf....... 96 44\ 76.8 
Yellow Springs .... 86 42 | 67.2 5-06 Beaufort*;......... 89 55 | 77-0] 
Youngstown ....... 89 42 | 67-6 4-99 Belmont ........... 94 43 8.5 | aoe 
| Zanesville 4-30 Blackville t........ 98 | 42 | 780 6.60 
Branchvillet........ 94 | 47 | 2% 
| Albany | 45 | Brewer Mine....... 99 | 40 | 23 
Ashland*... ° 3 | 55 | 76-3) 0-10 Cedar Springst. 95 48 | 2-61 
Bandon . 6&8 | 49 | 56-6) 0.57 Cherawf...... 96 50 | 76-4) 457 
| East Portland. + go 52 053 Chestert. 99 44 «| «75-9 is 
90 47 | 650 | 0-45 Clinton.. 96 52 | 74-0 | 
Fort Klamath ..... 92 | 28 | 60.2 041 Conwa -| 92 45 68.5 | 
| Grant’s Passt......102 | 41 | 68.4 | 0.09 ° Evergreen... 93 | 30 | 66.0] 553 
Heppnert.......... 96 | 37. | 67-0| 0.66 Florencet.. 50 | 77-6! 
La Grande ......... 99 | 43 | 63-7 | Greenville?........ 42 | 74-5) & 
| Mount Angelt..... 92 | 40 66.9 | 0-44 Greenwood ........ 96 42 76-0 {3 
|| Hard eevillet....... 98 46 76.0 | 612 
Siskiyou*.......... 98 | 46 | 69-8| 0.19 Jacksonborought.. 909 | 44 | 75-7 | 4-46 
73 | 46 | 61-8 | 3-26 Kingstreet......... 96 46 | 75-B | 4-04 
Pennsylvania. | Kirkwood® 53 | | 
Allegheny Arsenal. 88 | | 68-1 | 5-70 SaintGeorgest..... 96 45 | 76-2 | 5.35 
Altoona 88 | 3 | 69-6 | 4-73 Saint Matthewsf... 96 | 46 | 75-1 
Aqueduct, 90 | 55 | 7%4 | 4-35 (3 100 42 69.2 | 
| Bethlehem ........) 38 46 | 70-2) 5-25 Statesburght....... 94 47 | 74-1 | §10 
Blue Knob.........) 90 40 | 64-5 | 2-30 Timmonsville ..... go 57 73-5 | 5°74 
Brookville f Trial............ O4 43 5-23 
Carlisle ...... ..+6- 93 | 50 | 69-1 | 4-59 Winnsborough.. 99 | 42 | 705 ee 
Charlesville ....... | 43 | 64-8) 4-26 Yorkville..... | 42 | 8-0) 6 
Coatesville........ 90 | 42 | 68-7) 5-99 Andersonville ..... 85 46 | | 7-47 
| Confluence 4-69 Arlingtonf......... 94 43 | 72-8 | 6.60 
eee | 38 | 63-2 | 512 Ashwoodt®*..... eee 87 4 334 
Coudersport ....... | 35 | 65-2) 4-80 Austint........ QO | 43 | 734) 
Driftont 86 44 «| «63-6 | 499 DOU VEE g2 45 | 72-7 | O08 
Doylestown §-82 Brownsville f...... 9 | 40 | 74-7 | 7-08 
Dyberry tf... 8§ | 33 | 63-0| 4-24 Carthagef...... 
©. 3977 Clarksville. 88 48 | 722) 334 
Edinborough*...... 82 | 40 | 63-2 |.... Com ses QO | 40 | 72-8 
Emporium . go | 6.2 | 4-63 
Falls of Neshaminy 82 | 54 | 4-49 Covington(1)...... 87 54 72-2 | & 18 
Franklin® ......... 86 | 44 | 63-6 5-25 Covington(2)T..... 96 45 | 73-2 | 7-80 
| Frankford Arsenal. go 53 | 71-6 | 3-00 Cumberls and Gap.. 83 43 | 66-3) 541 
| 16.41 ap gt 62 765 
Freeport tt. Dyersburghf....... | 43 74-2) 8 
Germantown.......| 88 50 | 71-7 3-27. Fayetteville....... 89 | 43 | 72-8) 39 
Girardville........ 85 | 47 | 66.0| 8.o1 Florence Station... 83 | 52 | 71-9 | 4-04 
Grampian Hills.... 88 | 48 | 6.7 | 3-71  Fostoria........... 83 | 44 67-5) 6.82 
| Greensborough f... O79 Grand Junetiont.. go 43-726 | 
Greenville ....... 42 | 83-5 3-51 Greeneville........ 82 41 | 66.8 | O29 
Hollidaysburgh.... 40 | 6.0/|2-71 Hohenwald........ 92 38 | 69.3 | 669 
Honesdale ..... coos) 82. | | 63-7 | 3-13 Jae 84 | 44 | 
Huntingdon......... 89 | 3 | 65-2 | §-60 Johnsonville f 
| Indiana 87 | 44 | 67-9 | 3-39 Kingston td 86 | 54 | 71-8 | 
5-45 Kingston Springs.. 90 | 44 | 70-1 | &22 
| Le Ro 86 | 45 | 65-5 | 6-94 Lawrenceburgh . ..| 86 38 | 70-9 | 433 
| Lock || 88 48 | 725 | #75 
| Mahoning 4-09 Lewisburgh........ 87 | | 71-6 | 
|MeConnelisburgh ..| 87 | 40 | 66-2 | 517  LookoutMountaint 78 69-8 | 4 
48 | 66-7 | 4-34 Maryville.......... 95 | 50  75:0| 
Myerstown ..... 87 | 43 66.3 8-66 MeKenzie., jee | 46 | 73-9 | 
New Bloomfield.... 4o | 66.2 | 625 | Me Minnville....... 7 | | 71-5 | 
New Castle ........ +| 38 | 68-7 | 6.50 Milan(1)........... 90 | 46 | 71-6 | 
Nisbet 53 | 652 | 620 Milan(2)f........., 96 | 44 | 
Nunnelly .......... 90 | 37 | 
Ottsville. 7-58 Parksville.......... 86 | 41 | 73/7 
| Parket’s Landing? 4°42 | Riddleton..........| 88 43 | 71-3) 7-3 
Petersburgh ....... 90. | 44 5-4 3-to Rogersville........ 87 44 
Philadelp wry 2-89 Rugby ..... ....... 84 48 | 68.8 | 
Philipsba | gS | 62-4) §-84 Savannah .......... go 46 73-3 6.10 
Pleasant Mount®........ 52 | 64-6 | 7-15 Springdale ......... 92 | 46 | 74) 
Point Pleasant..... Tullahoma......... 85 | 53 | 
| Pottstown .........! of 53 | 71-3 | 6-20 Watkins..... | | 50 73-2) +9 
uakertown 40 | 67-2/| 7-31 Waynesborough ... 82 42 | 70.0| 5-0 
acing? 44 | 700/821 Woodstock .........95 | 54 759) 38 
Rimersburgh ...... 47 | 68.2 |... _ Texas. 

Salem Corners ...../ 85 | 44 | 64-4 | 6-47  Austin(1.)......... 95 | 60 SH 
| Saltsburgh ft 493 | Austin(2)*........| 92 | 62 
| | 3 76-4 |10-98 
| Selin’s Grove ...... 86 68.2 | 5-10 2 | 75-7 | TS 
Smethport......... 88 3 67-4 | 5-93 Brazoriat.......... 2| & 
Smith's Corners... 7-54 Brenhamf ......... 96 I 1.0 
Somerset ...... 83 | 4% | 60-4 | 3-87 Brownwoodt | 56 | 77-8) 
State Colleget...... 85 | 37 | 64-9 | 5-77 le Pass... 106 | 55 | 85-0) 
Swarthmore ....... 87 | 46 | 69-3 | 5-48 102 | 53 | 71-3) 
Tipton 48 | 65-7 | 3-50 Hill *.....+.+ 2? 
Troy*..... 46 | 64-6 | Cleburne .... ....+- 77°4 | 
Tuscarora*.......+ 57 | 71-4 | 6-63  CollegeStation..... 99 | 58 80-6 | 
Uniontown 44 «| «07.8 Columbia Station 93 | 57 | 798°7 


| Temperature. a Temperature. : 
| (Fahrenheit. ) | £ (Pehrenheit. 
| Stations. — = 
a = = ia | & = & 
New Hampshire. o | Me. New ¥i | Ins. 
Antrim ........ 3-80 ©Lowyville 84 GO 
Belmont. 3-82 | Lyons ....... 46 | 63-5 | 6.22 
Berlin Falis.. 63.2 adison Barracks . 84 | 4t | 62-5 (11.50 
Berlin Mills ....... 91 65-2 4-34 Middiebuarght...... ot | 29 | 66.0 4-10 
Concord......... 44 6.8 4.21 Nineveh*.......... ss | 48 | 66.2 [12.1 
Hanover ........ eee 65-4 | 3-61 Hammond 86 50 | 65-3 7- 
Lake Village... | Number Fourf.... §3 30 «59-5 | 8-49) 
Manchester (1).... 87 41 68.1 | Palermo?f.......... 42 | 7.17] 
Manchester (2).... 88 42 «68.7. 3-48» Palmyra®*...... 84 go | 66.6 |..... 
Pend eton Centre §O | 62-6 |..... 
Nashua *........... 9! 4t 67.6| 1-84 Perry City*...... 85 46 | 63-3 | 6-49 
39 | «66.5 4-96 Plattsburgh . 85 42 | 655 | 4-17 
North Conway ..... 88 37 | 69-5 | 3-74 Potsdam®.......... 83 50 | 64-2 | 7-35 
North Sutton *.......... 55" 65.2" 2.20 §3 | 67-0 | 4-91 
2.07 89 64-2 | 6.25 
Plymouth ........- 94 35 65-5 4-61 Saranac Lake t.....\ 86 3 60.7 | 5-85 
Shaker Viliage.. go 40 65.6 3-57 89 42 | 64-6 | 3-54 
Stratford......... os 96 340s 64-4 «55-03: Setauket *......... 84 50 | 68-4 | 2-91 
Walpole 40 | 63.0! 4-&2 Somerset 48 | 63-6 |..... 
West Milan........ 87 30 «6462-4 4-87 South Canisteo*... 87 48 | 63-6 | 7.19 
Weir's Brid 4-21 South Kortright*t......| 44 | 63-0 6.02 
3°22 Tannersvillef,.....| 80 34 | 62.1 | 9.80) 
New J ersey. Utica ........ 30 | 66.0 | 6.58 
Allaire ...... 89 68.2 Watervieit Arsenal 41 66-7 |10.30 
Asbury Park 87 3 69-6 | 3-90 Wedgewood*....... 85 44 | 65-2! 6.70 
Beverly t 48 69.8 | 2-88 West Point........ 88 42 | 6-5 | 3.32 
Billingsport 57 | 72-3 White Plains *..... 56 68-2 | 3.91 
Bridgeton.......... 59 73-2) 4-48 Willet’s Point ..... 48 | 68.6 | 2.38 | 
Cape SO 74-3 North Carolina. | 
Egg Har vor City .. 47 | 6-9 | 3-40 || 4651 
Freehold........... 88 37 | 68.7 2.92 Asheville(2)....... 90 37. | 67-2 | 497 
Gillette Ql 40 | 68.6 3-54 
Hanover .........- 42 | 69-6 | 3-53 Fayetteville 7404 | 5-03 
Highland Park..... 46 | 6.8 3-85 O4 | 54 | 76-4 7-82 
Hopewell GEOVOT®. 46 | 73-2) 1659 
Imlaystown........| ot 48 2-41 Highlands ¢........ 82 32 | 61.6 | 3.78 
Jersey Cityd....... §0 | 71.6)..... Hot Springs........ 87 | 
Lambertville ...... 54 | 68.9 | 6.75 Lenoir®..... 84 43 | 69-0 | 5.90 
Locktown .......++ 89 49 592 Lumbertont....... 96 50 | 75-8 | 6.80 
Madison ......... 4t 69-0 3-56 Mount Pleasant... 92 45 | 72-4 | 6.02 | 
Moorestown *...... §0 | 69.1 | 3-44 Monroe...... St | 73-7 | 6.97 
Newark ..... 52 71-6 | 3-04 Morgantont....... 90 | | 4-29 
New Brunswick (2) 87 47 70.0 Murphy?...... 648 
New Brunswick (3) | GB.8 New 92 50 | 72-0 | 6.41 
Ocean 50 66.7 | 4-60 Raleigh.. 54 | 74-0 | 8.20 
Oeeanic OT 52 70.6 599 Salisbury . PTT gt 52 | 75-5 | 5-S7 
Paterson..... 89 55 60.9 |.-... Soapstone Mount *. g2i 50 75-40 3.75 
Plainfield .......... 90 4t 68.3 3-78 Southern Pinest... 98 | 60 | 79-6 | 3-90 
Princeton .......... 48 70.1 | 2.41 Statesville...... | 45 | 727 
Rancocas ..........| 89 3-25 o4 45 | 747 475 
Readington *. GO | Washington 88 63 | 743 | 6-47 
South Orange ...... 46 | 3-54 Weldon(r)t. OF 50 74-0 8.82 
Tenafly ..... deve I 4t 69:5 | 2-39 Weldon(2)t....... 42 | 74-0 |12.01 
‘Tom's River....... 42 69.8 | 2.92 Ohw. | 
Trenton 55 70-0) 2. 85 42 | 64-8 | 6.34) 
Union SS | 68.5 | 3-78 || Ashland... 6.04 
Valley ..... 4-45 Athens..... 88 40 | 66.8 | 5.33) 
Woodbury ...... 88 50 3-36 Bangorville........ 86 38 | 64-3 4-54 
New Mexveo. Beallsville *....... 91 | 50 | 70-2 '?2.78 
Coolidge ........... 100 65.8 | 1.20 | Bellevue *.........| 84 44 | 64-6 2.68 
81.8 | 0.go 4-64 | 
Fort Bayard .......' 92 43 69.4 | 0.90 88 40 | 66.8 4.89 
Fort Marcy ......... 90 40 64.8 | 0.61 45 | 65-7 | 4-90 
Fort Selden......../105 4 76.2) 0.74 Celina....... 42 | 66.4 | 3.68 
Fort Stanton....... 64-9 | 2-55 
Fort Union ........ 35 §8-0 | 2-60 | Circleville 
Fort W ~ 88 33 «664.8 | 0.30, ~Clarksville......... 88 42 | 67-1 | 4-63 
Gallinas Springt...| 94 52 0.71 Cleveland.......... 88 41 | 65-5 | 2.42) 
Hillsborpught..... 46 71.9) 1.23 College Hill *...... 9 46 | 71.2 7-60 
Las Vegast......+. 60.4 | 1-25 COliMwOOd 
3 81.6 | 0.25 Columbus Barracks 42 | 63-1 | 
Los Lunas f.. 96 52 73-3) 3-70  Dayton.......... eee 42 | 69-9 | 3-35 
Red Cafiono.. || DOMOS...0- ++ 82 39 | 65-6 | 5.04 
Springer t.. O21 | Ellsworth SSP 
New York. Elyria ......¢ 88 3 | 2.63 
Alfred Centre ...... 82 41 61.3 | §-66 | 42 | 68.1 | 4-90 
Angelicat..... 83% | 39 62-3 | 7-43 Gallipolis 3-35 
Arcade 84 «662-4 85 38 63-0 5-24 
Ardenia 86 55 3-15 Georgetown........ 92 43 | 68-6 | 4-89 
AUDUID 82 64.6| 7-49 Granville ..........) 86 4° | 65-9 | 3-30 
Boyd's ¢ jorners*... 93 56 «670.8 | 4-76 Greenville ......... 83 | 44 | 65-4 | 4.58 
Canton 38 62.8 | 6.70 Hanging Rock ..... 89 | 41 | 69 4.60 
Central P’k, N.Y.Cy., ot 52 | 70-5) 2-39 83 | 42 | 63-6) 5.80 
Constablevillet 44 «(61-5 Jacksonborough ... 91 42 | 68.6 3-60 
Cooperstown *.....| 82 45 62-9 | 5-95 82 43 | 62.5 | 2-60 
Davids Island....... 86 | 6.6 | 2.32 | Kent ...... 88 30 | 68.3 5.69 
Eden..... 82 46 67-6 | 8.92 Kenton 86 65-4 | 7-37 
Elmira t® ..........| 89 50 Leipsic 88 72:0 |. 000 
Vactoryvillet*....| 83 41 | 64.6 6.50 Logam ...... | 66.9 | 3-61 
Fleming *.........+| 87 46 | 62-5 |. Lordstown.......+. | 45 | 65-9 | 3-76 
Fort Columbus ....| 87 | 40 | 3-03 || Mansfield 4°88 
Fort Hamilton ....| 85 52 -0| 3-60 | 3°97 
Fort 82 | 47 | 63-2| 3-94 Marietta(2)........ 88 | 42 | 4-04 
Fort Porter .. 80 | 45 3.12 MeConnelsville.....88 | 41 | 67-9 | 4-45 
Fort Schuyler.. 8 | 49 667-4 | 4-25 Napoleont...... ga | 67-4 | 3-98 
Fort 89 69-7 | 3-67 | New Alexandria... 41 | 65-9 3-35 
Friendship*.. 82 2 61.8 4-98 New Athens t ge | | 67.6! 5.07 
Geneva ..... 88 43 63-9 | 7 New Comerstown.. 40 | 66.7 | 3-06 
Hess Road Sta.t... 80 47 «61-9 |12.13. North Lewisburgh. 89 42 | 68.4 | 3-80 
Humphrey *f ..... 82 46 | 63-2/ 835 Oberlin........ eves §5 40 | 63.2 1-37 
64-9 | 6.45 8S. University ... | 42 | 67-1 | 2.08) 
42 65-6 | 6.74 44 | 65-0 | 3°35 | 


1 
] 
I 
} 
( 
I 
F 
1 
B 
B 
B 
c 
© 
E 
Js 
L 
M 
N 
Sa 
St 


vi 


At 
Al 
Bi 
Be 
— 
Fi 
Ak 
Be. 
J Bo 
Br 
(ral 
Liv 
M 
No 
Ont 
Ple 
Pod 
. al 
Sis 
Wi 


JUNE, 1889. 
MONTH 
record of vol VIEW 
untary observers & . 
| Temperature | &e.—Continued. 
Stations. renheit.) | 3 | Tempe Reports received t 
} rat | 
(Pahrenhett.) | 2 00 late for publication in May 
ia /é | Stations Continued. 
$78 | vont’d. | | =z | 2 Weer 
Dallas ( 93 4 Dale 86 Ins. P. a | & alg 
3 3-8 3-62 nterprise 38 | 66.0 ennsylvania. 
Pallas (2) 94 78-9 7-31 Monroe. 96 ist 3-97 Btate College | 
Du oe} 56 “7 7-41 74-2 | 4-34) urinam, y2 33 | | Lo Utah. 
6 Edinburgh t 60 6.60 | Petersburgh t...... | 70-2 4-45 | Burnsid } BEC TK... 
Fort 93 | 65 go | 42 72-8 8.82 | Colon of Colombia. | 48 | 73-4 | 2-30 Wvomi 34 62-0). 
Fort Mel 42 +42 eleyt* *M ers of alph 
Fort Rin 104 59 0. 43 Spokane ...... 83 42 60.0 number days missi 
eevee aW ‘ 4 atio i 
33 £98 Vashon Watia:: gp | 45 | | Mean temperat ns made once a week.” § Probably ten times 
50 Hinast.. 93 62 74-6 p 87 SHON *} 5 & 6 ature at Milt y ten times 
99 54 £5. 7-49 West Indies. 47. 61-8 | O- 35 | t ‘on Centre, Ni 
93h | 590 amilton, Be 0-95 at sunrise and , Norfolk Co., M 
95:8 | 7-44? »Bermuda 1 p. m. ., Mass. Observati 
| | 8:09 79 | 64 | 75-4 | 2463 | p. m., by Mr. Charles Breck ations taken 
ckhannon t -gr Year. = } a. 
61 | 73-6 4-84 Charles ONT. } = | 4 | 
12 erkel t*.. 75-6 7-73 Kingwood *.. 29-0 | 49-6 52. | 66 | « 
Mesquit 60 “95 ngwood*.... 4-51 | ISSI 28. 33-1 43- S| “5 | 70.2 
99 | 62 74-7 | Morgantown | | | | 36-3 | | $5.8 | | | | | 45-2 
Antonio........ | 55 | 705 I. Seven F yurgh (2)*....... 47 | 689. 19-8 26. | | | 74-0 | 68.0 | 43- “4 
10. Pines 5-30 | 1857 - 28. 9 | 66-0 | 72. 62. 7 | 29-1 
R59 . +5 | 32-2 | 3-9 | 3-4 -6 | 32-9 | 48 
23 lert..... gil 71.8k | 41 | 702 6 1859 26.8 | 30.4 | 53 71-2 68-4 | 6 51-0 39-2 | 48-5 
| | 3-47 neeling .45 | 1860...) 28 | 30-4 | 39°3 43- 5 67.6 | 69. 3-0 | 50.2 25-7 | 
Colombia." 55 | 75-4 8. ay 4.32 | | | 44-6 | 54:1 65-4) | | 2-5 
47 Colon ...... 50 701 .32 | 1863 32-1 | 29-1 34-8 | 44-5 58-2 5-4 71-2 66-9 39-8 | | 44-0 
60 93 70 7 Cadiz * | 1864 28-2 | 29-9 44-5 57: 73-8 68.8 68. -8 | 54-8 40. | 48-3 
Beaver * 9°9 26 Chi 1865 | 31-5 36-7 7°5 62.2 62.9 4 33-1 | 48 
34 er*t...... shippewa Falist......... 6 | 64 19-5 | 28.8 43-5 57:3 66 70-3 72.0 59 55:2 43-3 31 
Biue Creek * 42 | 62.8 Delevan +6 9.50? 24-1 | 29-8 | 40-4 49-9 | 50-1 *7 | 71-7 72-0 | 44-6 | 24 | 48-6 
Corin é 0.8 | Eml | 1867 ... 3 | 33-8 68.5 | 70. 59-6 28.2 48.6 
ort DuChesne .... 50 riendship*..... 85 | 3-90 gt-4 | 43-5 52 70.0 | 64. 51-4 43-8 | 30. 49°7 
Kelton® e 7I- 7. Glas 37 62.0 4 1870 ... 31-5 | 30-8 | 46- 62.1 | 72.8 | 64.4 | 5I- 30.1 | 48.6 
n*... 35 | 66.7 asgow t* 4-18 | 34-6 | 25- 5 | 70.1 | 60 4 40-4 | 
Levan 9 61 7 o15 Grants 64-2 1 | 1871 ...| 20.6 5-5 | 46-5 4 64-4 } 69-6 6 -6| 47-5 38 24-7 8 
Losee *+.. 77-4 | 0.20 64.6 | aces | 2872 +6 | 28.8 | 43-0 | 48 56-2 68-9 | 72. 7-6 | 63-3 "S | 27-7 
> go | 48-1 | 57: 72-3 72- 37-2 “4 
den*....... 32 | 68. zancaste «| 31-8 | 27-7 | +O | 57-1 | 72-0 | 6 +4 | 37-0 | 28 
Price 2 | 009 | Line r. 49 | 70-6 | 1875 . 7°7 | 36-6 67-0 2.6 ‘ -2| 48 
45 0.8 uinecol!n * - 3 2.15 20.0 | 23.6 40-2 53 | 72-5 68.1 53-9 39. “9 
>... 70. 0.05 | Madi 40 | 63-5 1876 .. 3. 31-3 -4 66.4 | 72 62.6 | 53. 7 | 23-9 
‘ | | 69 Madison .... I 5 | 2.57 33°3 | 31-6 42-7. 72.1 66.0 63. 3-2 | 34-2 49-1 
2 | 6.9 Manitowoc 83 4-00 25-1 | | 45-7 70-3 70.8 52-5 40-7 | 43-4 
80-6 0-05 Neilisvill 60.2 | 4.28] — gee $8.0 66.0 | 71.6 | 71.6 61.2 | 35-0 | 31-0 | 
82 Brattleboroush (1 ne 76-5 | 0-50 Oshkosh 26 1.90 a3 45-1 73-2 46.1 19-8 
tleborough ‘le 41 | 66.8 Villips 88 ° 22.4 | 26 +2 | 43-1 | 66.0 ‘ 68.7 6 40-3 
Bar! gh(2). 8 | 66.8 4-01 | 4° 63-3 | 1882 «3 | 37-8 69-9 1.8 58. 31-6 | 
29 ington. 5 «64 ortage t 3-49 | 29-2 | 31-2 44.6 6 72-3 70.5 64 9 41.0 51-3 
69 44 | 6 Richiand | 2-30 1883 24-1 | 2 +2 | 37-2 | 43-8 | SI 2-5 | 69-9 | 53-4 
Cornwal) 5-7 6-26 Summit I entre*t... 77 | 47 | 64-3. 3-78 | 1884...) 25-2 | 308 44-3) 57 1 | 70 5 | 54-8 42.8 3 
Cov 59:8 6.59 | Vi uaket.... 47 64-3 78 | 1885 ....| 29 34-5 357 57-9 70-6 | 64-5 | 50- +B 38-8 
| iroqua* + 92 34 | 60 3-11 | 1986 .| 29-0 | 22.0 45-2 57-8 68 71-9 67-4 | 61 | 
14 East Berkshire t... g2 44 | 66.3. 5-07 Waue | 1886...) 28. 29-8 | 49-0 69-9 70. +3 | 48-6 | 44.6 
Newport. % | 66.0 | | 6.38 | 26-6 | 28.6 | 34-6 S44 | | 60-4 | 49.4 | 34-7 | 
4.20 nt 4 6 +42 Camp Pilot Butte ape 45-5 | <6. 49-4 | 7 50-1 
1.63 Port 7 | 33 | Si-4 | 0-66 Precipitation (in i Ladd 30-6 | 48:8 
Abi | 67-9 8 > . A. Russell 23 + inches and — 
8.81 ngdon 3-84 Fort Li 92 3 0-62 | hundredt 
7.88 Alum Springs* o Fort Mek inn 98 4.12 by assist edths) observed at Fort 
3 Beaumont * Ins 83 -| 4-20 | 2.10 | 2.60 +50 | 6. 30 +30 | 2.30 | 3-70 | 
Creck 062 Sanbo a. | 1839 | I- 1.90 | 6.70 | 0 | 7-00 | I-10 6-20 | 2.80 
5H Brentw reek a 66.6 | Indian | 1840 4-40 | §:20 1-60 7-50 2-10 | 3-70 3-10 2.10 | 
Verano* | 48  Woodw 8 +++) 2-70 7.50 | +20 3-00 | 6.20 P 7:00 | 1-30 +40 
Marysvi ier. smporia . ese] 0.70 | .25 | 2.66 . | 4 5: 
92 52 62 3 2-25 OD | 3+20 | 2-00 | 3-49 | 5-17 | 6-35 5-35: | 7+96 | 6.56 | 9-37 73-3) 
2.03 | 75 2. tstana, 35 | 64- } QD 0.00 | 3.26 | 2:97 | 1-73 | 55-90 
6.04 23 -I Luling .. 4 | 815 | 1850...) 4-03. 2-48 | 4-90 | 1 73 54 
6.00 88 71-6 I-10 To Merico. | gi 45 70.0 | o 1851 I-70 2-8 479 la. 6.21 10.76 35 | 81 38.08 
ille *......|1 63-2 1-36 polobampo*.. 02 | 1852.../... 09 | 2. 2.52 | 6 $-06 39 | 3-39 2-54 3.66 | 2.91 | 
Whittier * 6 | 38 2 0.00 3 30 1854 2-00 | 4:99 | 9-09 | 0-90 | 5-38 4 
0.93 All New Mexico. 1.05 | Means. 31 g 6-11 | 3-40 | O77 
3 Albuquerque ......| 89 rar | 314 | 2-92 | 4-67 | 5-28 | 5-84 | 5-80 
3-01 T be 4-24 | 3-96 
. 3-41 4°59 4-23 
| 
* Interpolated. ” 
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Precipitation (inches and hundredths) observed 
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asssistant surgeons, 8. 
ort Craig, N. Mex. 


Precipitation (inches and hundredths) observed by assistant surgeons, U. S. 


Army and Service observers at Fort B , (Brownsville) Texas. Army, and Signal Service observers at 

1850 4-30 | 3-80 | 2-30 | 0.05 | 2-20 | 0.06 | 1.16 | 0.01 | 0-25 | 5-79 | 0-69 | | 20-76 | ...| 0.00 | 0.00 | O12 | 10 | O10 2-31 2-95 0-07 | 1-43 0.00) 7 

1851 ...| 0-95 | 1-20 | 0-40 | 1-15 | 0-90 | 2.35 | 3-65 | 1-80 4-10 | 3-00 | 4-70 | 29-89 | 1866 .../ 0.00 | 1.40 0.89 0.03 | 0-20 | 1.21 | 97 0-97 | 6 32 0.06 on | eee | 

1852 ...| 0.50 0-60 | O35 | 0-00 | 4-05 | 5-05 0.70 3°90 4-95 | 1857 | 0-52 | 0-00 | 0.07 0-16 0-50 | 2-35 | 3-59 3-79 92 0-00 | 0.80 | 13. 

1853 .+- 0-00 | 1.60 | 0.00 | 2.20 | 0.10 | 1-70 | 0-00 | 3-10 | 8-00 | | 1-30 | | 1858 0-00 | 0.00 | 1.50 | | 0-00 | 0-24 | 1-42 0-04 0-00 | 0.00 | | 

1854 «-+| O45 0-15 | 05 4-10 | 7-65 | +3 §-00 | 5-79 | 7-47 | I- 49.60 1859 ...| 0-00 | 0-00 0.05 0-00 | 0.00 7+43 11-87 2-39 0-50 | 0-20 | 0.97 | 24. 

£855 «++| | 4-83 | 3-03 | 0-00 | 1-92 10.47 | | 952 | 9-44 | 5-77 | 3-85 | 0-00 | 59-88) 1850...) 0.16 9-99 | 0-00 | 0.39 | 0-00 | O12 | 0.42 E 

1856...) 3-18 | 1.80 | 1-50 | 0-88 | 2-05 | 3-25 | I-90 me 3-25 | S75 1-45 | O40 | 25-99) 1861 ...| 1.35 0-10 | 0.00 | 0-04 | 0-26 0.87 2.10 | 3-03 2-90 0.00 | 0.00 | 0.00 | 10.65 P 

1857 O10 | 2-30 | | 0-00 | 050 | 3-25 | 0-65 | 4-65 | 4-65 | 0-55 | 0-85 | 19-00) 1969 ., 0-22 | 0.00 | 0-37 | 0-00 | 0.00 | 0.06 4:44 | 8-06 | 2.38 M 

| | 0-07 | | 1-00 | | | 2645 | 5+77 | 2-75 | O45 | | 21-70) OTS | O04 | | 1635 | | | 0.85 N 

+20 | | 1867 O15 | 0-00 | 0 0.57 | 1-17 | 0-48 

I 0-68 | 0. 0-23 | oO. I. o. 4. 0-00 O48 2.02 0.42! 

1872 005 | 0.00 | 1.64 0-82 | 0.27 | 1-78 | I-92 | 4-56 ok | 1-60 | 1-98 | 22.42  ~ 0.00 0.10 1-00 | 1-05 0-04 on on B 

1873 0-00 | | 0-47 | 0-59 0-96 | 0-43 | I. 15-35 2-81 | 1-71 | 27-68 I-13. 2633 | 0-69 0.00 | 0-00 N 

0-86 | 1-90 | 0.30 | I-34 | | 2-81 | G30 |10. 0-48 | 4°76 | 0-16 | 1872 «..| 0-70 | 0.00 | 0.07 | O-IT | 1615 | 0-70" 0.52 0.02 | 0.60| 7.88 N 

1875... 0-56 | 3-72 | 1-62 | 0-05 1-45 | 0-16 | 0.40 ~25 | 4-20 | 0-50 | 3-35 0-10 | 18. 1873 0-02 | 0.16 | 0.40 | 0.18 | 0.13 1621 | O10. 1-35 0-07 | 0-39 | 0.04| § N 

1876 ...| O 10 | £.03 | 0-98 | 0.00 | 4.36 | 1.26 | 2.10 | 0-97 | 8.85 | 0-22 2.43 |  ¢- +51 | 25-51 1874 ...| 0-73 | 1-14 | Ogg | 0-74 | 0-32 0-52 | 0-46 1-50 0-45 0-69 | &- 53 I-O1 | 3 M 

| 283 | ais | teas | | | 698 | Seat | | 176 | | | | Sak | | | Les | | res | | 

1879 1-03 | | O05 | 2-55 | 1-59 9-48 |11-64 4-70 0-14 | 0-62 | 34-73 | 1877... 0.18 2-43 0-94 | 0.46 | 0-00 | 2-77 | 1-41 1-55 1-18 | 0.12 | 0.58 | 1-72 

$87 | | ped 3-64 |16- 58 | 1-90 0-58 | 38-97 | 1878...| 0-46 0-02 | 0-78 0.22 | T. 0-10 | 1-70 1-41 | 0.08 0.00 0.18 | 5.08 P 

a | 5.60 | an | 238 0-65 | | 0.00 | 0.12 | 0.00 | 0.08 | 2.05* 1.00" 0. 15") 0. 7-76 

‘ roe) * / 1884 I-10 | 0-03 | 0.19 | 0-37 | 0.42 2 1-29 | 1-96 | 0-94 | 0-88 | 10-00 
1883 .-.| 1-22 | 1,01 | 0-63 | o 5.68 | 1-65 | 3+32 | 2-59 | 31-02) 0.28 | 0.17 0.48 9. 82 | 227 1-78 0.06 | 0.09 0-20 1-15 | gas Ww 
<2 3-45 1-33 | 40-91 | 1886 f.. | | | T. | 0-00 | 29 | 2-05 | 3-32 1-15) T. | 13-98 
cool | | 2 4 I | 0.06 | 0.40 | 0-64 | 1-27 | I. 2-12 | 0.85 | 0.03 | | J 
ean..| 0.41 | 0.20 | 0-26 | 0.68 | 2.18 | 2. I. 0.46 | 041 | 

1888 1.98 1-09 | 2-31 479 | 1-77 | 2-95 | #49 | 1-98 | 

Mean. 1.58 1.56 | 1-25 | | 43 2.88 | | 3-38 7-49 | 4°59 | 2-03 | 1.57 he 31-70 *Interpolated. {Record from Lava, N. Mex. 

' 

eras ipitati redths) observed at Fort Mojave 
Precipitation (inches and hundredths) observed asssistant surgeons, Preci, on (inches and von Ariz., by 
U. % Army, and Signal Servive observers, at Whipple Barracks ( Pres- assis ’ c 

1869 ... 0-30 | 110/015, T. | T. | T. 0.00 T- | 0-00 O14 0.74 0.06; 2049 M 
1870... T+ | 0-02 0.00 | 0.00 O00 1.90 0-00 0-78 0-00 0-27 Ti 

1 eee senses T. 1871 . 0.00 0.02 0.00 4-05 0. 00 | 0-00 0-66 0. 00 0-00 0.10 0.00 0.03 4-86 

1 3-65 | O57 | 0-08 | |... 1872... 0:00 | 0.10 | 0.00 0-20 | 0.00 | 1-00 0.00 0. 0-00 0.00 0-00 010| 230 At 

1 1672 1616 | 8.00 | 0.06 1617 | 0-00 | 2°70 | 2-38 | O20 | 2420 1873... 0-00 | 0.80 O10 0-10 | 1.20 0-00 0.00 3 T. 0.00 0.50 Pe 

2-97 $3 | 1-00 0:00 | 6.16 | 2472 | 030 | 4-40 | 1874... O10 | 500 0.20 0-10 | 0.00 070 0.40 0.00 2.00 2.00 020| Ik an 

1870 0.00 | 1-20.| 1-09 | O26 | 1.73 | 0-24 | 7-98 | 3-49 | 0-00 | 1.59 | 0-30 | | 18-41 1.25 | 0:60 0-10 | 0.00 0.00 0.86 0.19 0-33 0-01 0.00 0-00| §+24 

1871 ...| | O10 ~ 0-47 | 0.00 | 4-00 | I-80 | I-51 | 1-40 | 0-52 | 0-00 13-43 I | O57 | WOE 0-03 | | 0.00 0.12 0-20 0.00 0-00 0.00 1-60) 317 Vi 

1872 &§0 | O-Bo | O42 | | 1-47 | 1-24 | 3-74 | 6-25 | 0-04 | 0-24 | 0-00 | 0-64 | | 2-10 O | T. | 0.80) arr 0.00, 042 O04! 392 Ur 

1.00 | 0-00 0.00 0.00 0.00 | 0.00 0-07 0.00 0.00 0. 2.25 

O00 | 0-00 | $92 | 0-77 | 0-00 0-18 | 0.63 | | 0.00 0-75 O71 0.01 | 0-00 1.80 0.50 014 ‘QT. 0.00 0.00 Ww 

1876 4-60 | O01 | 0-83 | | O52 | | 3-28 | 4.51 OF? | O | 0-00 | 16-16] 90.66 | 0.66 | 0.00 0.26 | 0.00 0-08 %0.18 | O08 | 8h 

1877 O36 | | O49 | 1-50 | 1-52 | 0.00 | 1-29 | O24 | 2-42 | | O00 | 2-23 | 12-27 | | | O02 O07 O15 Ts 0-42 0-10 | 0.00 1623 Fe 

1878 ...) 0-28 | 2.02 | 2-86 | O33 | O33 | | 6-34 | 0-61 | 0-00 1-02 | 15-63 1984... 0.00 | 2. 0.67 029 0.00 T. T. | 0.00 0.07 | 0.00 Li 

1879 «++ | O94 | O05 | 0-03 | 0-00 | 0.05 | 1-87 | 2-20 | O68 | O37 | 1-55 | 4-21 | 12-89) | 0.00 O18 0. T. | 0.00 0.00! T. | 0.00 T. | 1.70 0.02) 2.30 Co 

1880 0 0-16 | OTT | | 0,04 | 2-34 | 2-80 | 1-26 | 0-18 | 0-42 | 1-84 | 10.02 1.§0 | 0.36 0.007 0.00 T. | 1.86 | 0.00 0.00 | 0.28 Ga 

1881 O16 | 10 | 2-91 | T. | 5-35 | 1-69 | O33 | O30 | O33 1887 ...|.. 25 | T. | 25 | 2-62) T. | 0.46 | 0.35 | 0.80 Pa 

1882 | 2-04 | 0-00 | 0. O45 | | 1-64 | 3-34 | | | 0.95 | 0-34 1.66 | 0.00/18 T. | 0.00 0.86 | 6.16 4.20) 14-35 Sa 

1883 ...| | 0.63 | 2-33 | 0-86 | O15 | 0-09 3-20 | 3-26 | 0-33 | O43 + | 454 16-13 Ri 

1884 O25 | 6.55 | | 1-62 | 1-45 | O32 | 1-33 | 1-57 | 99 | 1-42 | 16 | 5-58 | 26-75| Mean... 0.51 | 0.89 | | 0.05 0.30 0.68 O06 027 0.63 O93 539 Br 

1885... 0-08 | 1.47 | 0.62 | 0.37 | 0-07 2-53 | 1-24 | O38 | 2.46 10-11 | | | Ri 

1-15 | 3:04 | 1-18 | 0-03 | 0-00 | 0.61 | 4-41 | 0.46 0.23 | 1-68 18.78 0 

1887.... T. | g12| T. | 2.57 | 0.43 | O57 | 2-64 | | 4-88 0-05 | 1-57 | 0.82 | 17.36 Incomplete. on 

Kr 

Mean... 1.40 | 1-74 | | 1-05 | 0-62 | 0.19 | 3-13 | | 1-16 | 0.96 | 0.72 | 1-53 15-47 Precipitation = hundredths) ow Lowell ( Tucson), M 

ae riz assistant surgeons, rmy a 

* Interpolated, 

Precipitation (inches and hundredths) observed Fort Fetterman, Wyo., by te | In 

3 | & = 5 i | 1867... 0.00 0.00 2.90 1.40/ 0.60 T. Os 
= < z= 5 < < 1868 ...| 0-57 | 0-57 | 30 | 1.09 | 1-00 | 0.00 3-34 0-67 3-83 0.25 Ro 

1869 ...| 1-09 | I- 0.70| T. | 0.00) 2-49 6.31 0.03 Er 

1870... 0-02 | 0.20 0.03 o. 16 T. 2.82 204 

1869 O39 | O $2" 0-20 | 0.52 | 1-26 0-60 | 1.66 | 0.32 | 2-30 | 0. 30° 9-8 1872 | 12 0.00 | 0.05 | 0-0r | 0.26 | 3-94 | 3-06 0.40 To 

1870 O13 | O50" | 1-20 | 0.88 | 2-46 | 1-36 | 0-02 | 0-46 | II. 1873 0-00 | 069 | 1-01 | 0.00) T. | 0.00 0.08 | 2.73 0-62 0-00 | De 

1871 36 | 0.46 | 0.58 | 1-44 2.06 | I-14 | 3-20 14 | 0-00 | 2- 2.50 1874 ...| 1-76 | 1-66 | 1-19 | 0-43 | 0.07 | 0-00 | 4.82 1.93 0.00 1.08 Up 

1872 ...| 0-20 | 1.12 0.10") 1.72 | 4-74 | | O94 | 60 | 0-00 | 0.60 | 1.28 | 6.02 | 1875 O37 | 1-22 0-00 | 0.09 | 0.00 | 0.20 4.22 2-09 2-39 | 0-00 Aly 

1873 O54 | 3-40 6.04 | 0-40 2-17 1.02 0.26 | 1.04 | 0-50 | 0.24 | 18.21 0.21 0.27 1-14) T. T. | 2.05 4-83 2-70 | 1-95 | 2-65 Es 

1874 «.+| O30 | 0-26 | 0-64 | 0. 1-02 | 2-58 | 1-75*| 0.96") 2-40 | 1.05 | 0-05 | 0. 11-94 | 1877 «..| 0-95 | 1-45 0-12 | 0.88 | 0.42 | 0-00 | 0. O34 1.76 0.68 Gr 

1875 O52 | O25 OTT | 1-44 1-50 | 0-93 | 2-52 | 0.54 | 0-46 | 0.42 | 1.00% 0. 10-07 | 1878 ...| 0.12 | 1-12 1-06 | 0.48 | 0.00 | 016 | 0.60. 0.14 | 0.00 Lai 

1876 ...| 0-34 | 0.20 | 2-78 | 0.00? I-00 | I-20 | 2.12 | 0.30 | 0-08 | 0.00 | 0-62 0.57 | 9-21} 7 ++| I+54 | 2-56 0-18 | 0.00 | 0.00 | 0.00 | —t | 1.26 1-12 0.80 Ma 

I $4 | O12 | 3-42 | 1-10 | 2.86 | 50% 0.78 | 0-32 | 1-92 | 0.42 | | 0-76 | 13-23) 02 | 0-00 | 0-64 | 16 | 0.00 | 0.20 1.88 3-64 0.38 0.12 Ma 

1878 ..«| O-13 | | 3-28 | 3-72 | 2-72 | I-23 | 1-05 | 0-57 | 0-46 | 0-94 | 17-52] 1881 0.20 | 0-94 | 0-67 | 0-00 | 0-00 3-62 204 1-26 Po. 

1 «| 16 | 0.63 | 0.18 3-12 | gt | 1-52 | 0.78 | 12 0-00 | 1-38 | 0.26 | 1.23 | 10.29 1882... 2-30 | 1-90 0.94 | 0-30 0.32 | 1-$4 1-18 3-60 | 0-38 0.00 Bar 

0.13 | O69 | 0-35 | 1-06 | 1-20 | I-39 | 0-77 | 2-09 | 0-60 | 0.57 | 0.74 | 0-52 | 10.11 | 1983...) 3.02 | 1.20 1606 | O78 Chi 

«| | 2-30 | 2-70 | §-90 | 1-07 | 4-70 | 1-80 | 4-20 | 2.50 | 1.60 | 2.00 | 30.58 4°74 | 2-90 | 

Mean..| 0.39 | 0.68 | 1-24 | 1.58 | 2-51 1-20 | 1-75 | 0.96 | 1.14 0.86 | 1-29 | 14-66 Rr 

Mean..| 1.03 | 1-21 O75 0-25 | | O30 2-42 | 2-83 | 1-27 | O45 | O54 0-92 | 11-79 
{ Measurements in 1881 probably forty per cent. inerror. * Interpolated. Bis 
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Table of miscellaneous meteorological data for June, 1889—Signal Service observations—Continued. 
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Crete ....+. 
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0.71 (78. nw. 36 nw. 28, 17 8 9515-1 11 | 106 188 
= nw. 23 nw. 21 21 66.55-9 1874) 361 \ 
nw. 25 | nw. 9 7% 75-05-2 17 1874, 401 
- sw. ne. 20 9 I4 83-14-1) 18 1887, 391 
se. | 15 15 62-44-7, 11 1886, 37 1889 
8. | 7 10 84-15-4 16 1874) 401877 | A 
2 sw. & 5 I9 83-941 18 1873 1889 
8. 43 sw. 17 4 10 160-37-1 18 1887 pe 
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se. | 44) | 17 13 I9 1881/47 1889 
2 nw. | 8 9 13 94-148 1 1889, 
O9. BO 5,005 42 NW. | 20 3 154-95°9 3 1882 
70.6\— 3-4 2-99 3,740 8. | 14 11 8 3-043) I9 1875, 45 * 
2-5 44— 0-50 4,990 | 32 | 13) 12 83-2 17 1881) 42/1877 
40 (8. 23, 10 4 mm 1888 401887 
6,708, 34 ne. | 20 15 10 12 |) *| 361885 5 
7,222, 8€. | 39 8. 23, 38 18 3 | | 1889, 34,1883 x 
Yar 234, 2D-04, 29+ 93/0 5,220 8. | 52| WwW. | 20; I9 17 | 1876, 38 
27.15 29-5010. 7898 w. Go| sw. | 26/10 8 7 ror 188331183 
29. 72) 8 5,406 8@. 39 W- 5 5 19 10 | 107 1883, 33, 188 
29-91 $3 8 7,148 nw. | 49 | nw. 26 15) § 7 ot 1883 
10 3,615 SW. 34 ne | 7) 17) 9 10 1880, 1880 
89/0. 7 6,547, 36 mn. | 8 10 5 99 1888 188. 
29: 95/0 43) nw. | 44 19 4 16 17 | 97 1880) 
29- 89 0. §0 3 7,360, so | Ww. 5, 7| 20 I4 93 1889 
29- 960. 9 4,011) SW. | 36 SW. | 22 14) 10 4 gt 1888, 33 
se. | © S17 15 | 101 1876 33.1876 \ 
9 | 13 5-9 2) 95 |1888) 
29-94/0-48, 2.7 34 | 2. 16 22 122.904, 18 | 99 \1873 > 
Puc 724 29-91/0. e. | nw. | 20 7 19 72.790 1) 1889 401889 
29-95 0-74 1.5 8 | 28} ge. 13, 10 103.224 1885 44 1888 
29-97/0-76 09-5\— 4.2 5 8. 48 | se. | 13 11, 15 | 102 1880, } 
29-94/0-70 70: se. | 34) mw. | 18 10) 144947, 1) 1889 
29- 92/0. 68) 12 56-9 M4 se. se. | 9 §4.95-5 10 | “ 
+73, 29-9610-63, 5.1 62.8 11 | 65-8 8. 8 ie. | 3 9 10 175.137, 12 | 105 471 
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Buse of observation and observer. Place of observation and observer. | Place of observation and observer. 


Place of observation and observer. | Place of observation and observer. 


ALABAMA. 


= SAshiand, M. N. Manning. 


* Colo: Springs, Colo. Weather | 
Service. 


W.W. Filsworth. 


Garden 


Spring Lak 


Ala. Weather Service. 
Wm. Fowler. 
F. Gilder. 


Auba’ 


Colambiana, W.D. Lovett. 
*Eikmont, D. J.Moore, 
D. P.Goodhue. 
isvingston, Prof.J.W.A. Wright. 
Motes, A.M. Weiler. 
sMount Willing, W.M.Garrett. 
New Market, Dr.Geo. D. Norris. 
Troy, Jas. Waldaner. 
Walley Head, E. P.Nicholson,M. D. 
M.D. Jones. 

ARIZONA. 
Antelope Valley, Mrs. J-H. Hamil- 


ton. 

Cedar Bpri R. E. Norton. 
.J-Riordan. 

C.E. 

Globe, J.H. Hamill. 

Holbrook, David nag, 

Rochester Ford. 

Mount Huachuca, J. W.Stump. 

New River, J. F.Singleton. 

sPheniz,S.H.Campbell. 

Seviston, Miss Mary ‘levis. 

Tombstone, Bogs. 

Tucson, Edward L. Wetmore. 

Williams, J.T. Ryan. 

-A.Chamberlin. 


Willow Springs, 
Dillon. 
ARKANSAS. 


Lead Hill, Silas C. ‘Turnbo. 
Little Rock, Arkansas Weather 


A .A. Fouch. 
Geo. R. Gooding. 
Berkeley, Prof. F.Soulé. 
uyama, T.Saulsbury. 
reville, Wm. Barry. } 
Colegrove, Seward Cole. 
Crescent City, D.S.Shotwell. 
Evergreen, 8. Holland. 
Georgetown, C. M. Fitzgerald. 
Grass Valley, B. Berriman. 
Hanford, Dr.W.H.Miller; A. E. 
Gribi. 
Hydesville, E.T. Foss. 
Jolon, T.T. Tidball. 
LaGrange, Jos. Dominica. 
Lewis Creek, John Tuohy. 
Los Banos, A. Widmann. ; 
Pendleton. 
Oakland, Dr. J.B. Trembley. 
Oroville, Hiram Arents. 
Riverside, W. Keith. 
Sacramento, S.H.Gerrish. 
Salinas, Dr. E.K. Abbott. 
San Bernardino, A. K. Holt. 
San Luis Obispo, J. E. Lewis. 
Senta Barbara, H. D. Vail. 
Santa Clara, A. Block. 
Senta Maria, L. E. Blochman. 
Stockton, W.W. ‘Trivett. 
Sasanville, T.B.Sanders. 
Vacaville, G. O. Colburn. 
Walla Walla Creek, J. Titcomb. 
Walnut Creek, A. L. Bancroft. 
Wheatland, Wm. Lumbard. 
Willow, David Bentley. 
Conorapo. 
Bennet, 1.8. Putnam. 


Soulter, Jesse E. Glick. 
Delta, J.A.Curtis. 
Denver, Rev. Wm. Forstall. 
Fraser, L. D.C. Gaskill. 
FortCollins,Prof. L.G.Carpenter. 
Lake, Jas. Cairns. 
Greeley, E. Bethel. 
er Lake, Thos. Gaddis, M.D. 
Ford, F. Watrous. 
Connecticut. 


Dew Hartford,Rev. Wm.Goodwin. 
Sluntown, Rev. E. Dewhurst. 
Daxora. 
Brookings, Prof. Lewis McLouth. 
Cattington, H:M. Durbrow. 
J Leech. 
DeSmet, Thos. H. Ruth. 
8. J. Found. 
ity, W.0.T. Newell. 
ity, E.8.Clo 
ts. M. F.Goddard. ugh 


q John J.Swartz. 
Ww. H.Dempster. 


e,F.R. Hill. 
Beteter, Arthur Betts. 
Libbey. 


| Merritt’s Island, Rev.J. 
| Tallahassee,Rev. Dr.W.H.Carter, 


DeLaware. 
Kirkwood, Wm. Carnagy. 
Disraicr or Cotumsta. 
*Kendall Green, Deaf and Dumb 
Institute. 
Altamonte MLE.B ngham 
nonte Sp’gs, M. i 
Alva, Chas. E. Robins. 
Archer, A. F. Wyman. 
Fort Meade, A. H. Adams. 
Homeland, J.S. Wade. 


' Kissimmee, E. E. W. Brewster. 
| *Lake City, Dr.J.C. Neal. 


Manatee, Mrs. Mary W. Broberg. 
Matanzas, Mrs. B. E. Dupont. 
. White. 


Villa City, J. Emory Round, 
GeoreGia. 
Andersonville, H. W. Bryant. 
Athens, Prof. L. H. Charbonnier. 
Diamond, Wm. Kinzey. 
Duck, A. L. Gillespie. 
“Erastus, J. K.Sewell. 
Forsyth, Thos.G. Seott. 
Hephzibah, R. L. Rhodes. 
Marietta, G.8. Owen. 
Milledgeville,S.A Cook. 
uitman, J. L. Cutler. 
Thomasville, C.8. Boudurant. 
Wolley’s Ford, A.J.Julian. 


Ipano. 
Lewiston, Robert Schleicher. 
ILLINOIS. 
*Charleston, J.B. Dazey 
Collinsville, Dr. J. L. 
worth. 
Mattoon, Wm. Dozier. 
Mount Morris, Wm. Feary. 
Oswego, John 8.Seely. 
Palestine, Jonn E. Templeton. 
Pekin, Rev. J. E. Terborg. 
Peoria, Dr. Fred. Brendle. 
Philo, H. A. Burr. 
Riley, John W.James. 
Rockford, T. D. Robertson. 
Sandwich, Dr. N.E. Ballou. 
*South Evanston,Dr. M. D. Ewell. 
Springfield, Il]. Weather Service. 
Roswell Dow. 
indsor, A. H. Hatch. 
INDIANA. 
Butlerville, C. F. Hole. 


| Dana, J. EB. Wright. 


Huntertown, J.C. Hunter. 

Jeffersonville, J.C. Loomis. 

Laconia, Lafe Crozier. 

La Fayette, Ind. Weather Service. 

La Fayette, Purdue Institute. 

Elwood Kirkwood. 

New Providence, Prof. E. 8. Hal- 

lett. 

Point Isabel, Jas. F. Hood. 

*Salem, J.W. May. 

Sealesville, Urias Wilson. 

Sunman, B.F. Ferris. 

Vevay, Prof. Chas. Boerner. 
TERRITORY. 

Caddo Creek, B. Leming, M.D. 

Jimtown, M.M. Yeakley. 


Lehigh, F.M. Madden. 
lowa. 
Amana, Conrad Schadt. 


Ames, J.Rush Lincoln. 
Bancroft, H. N. Renfrew. 
Biakeville, James Rogers. 
Cedar Rapids, H. D.Olds. 
Clarinda, A.S. VanSandt. 

*Clear Lake, J.C. Wright, M.D. 
Clinton. Luke Roberts. 

Marshall. 
Cromwell, Harry C. Harrison. 
Denmark, G. B. Brackett. 

Des Moines, Adolphus Voegeli. 
Dankertun, J. W. Boyle. 
Dysart, Jos. Dysart. 

Elkader,J .N. Hamilton. 
Fayette, R.Z. Latimer. 

Fort Madison, Miss. L. A. Me- 


Gillett, H. L. Pierce. 

Glenwood, Seth Dean. 

Glenwood, A. Schappel. 

Grinnell, Prof.S.J. Buck. 

Hampton, E.C.Grenelle. 

*Humboldt, Miss Florence 
Prouty. 

Independence, Emil F. Wilfke. 

lowa City, Prof. A. A. Veblen. 

Logan, Mrs. M. B. Stern. 

Manson, W.L. Thompson. 

Maquoketa, A. B. Bowers, M.D. 

Monticello, H. D.Smith. 

Mount Pleasant, Dr.Max E. Witte. 

Mt. Vernon, Prof. Alonzo Collin. 

Muscatine, J.P. Walton. 

Osage, G. D. Pattingill. 


Sac City, Dr. Caleb Brown. 


Wads- 
| Ashland, J.M. Ferguson. 


| 


Iowa—Continued. 
Vinton, T. F. McCune. 
Washington, Wm. A. Cook. 
Webster City, C.M.Trumbauer. 
esley, Wm. Ward. 

Kansas. 

Allison, John J.Cass. 

ena, G. Campbell. 

Cawker City, A.G. Alrich. 

Colby, C. E. Bennett. 


| Cunningham, E. Shaw. 
| Elk Falls, Dr. A.C. Williams. 


Emporia, Prof. T.H. Dinsmore, jr. 
Englewood C.D. Perry. 
Fremont, E. Atkin. 


Gibson, C.M. Bell. 


Globe, W m. Featherston. 
Havensville, L. W. Dennen. 
Independence, J. M. Altaffer. 
La Harpe, Isaac 8. Coe. 
Lawrence, Prof. F. H.Snow. 
Lebo, C. B. Jennings. 

*Leoti, A. P. Barker. 


| Manhattan, C. P. Blachley, 


| Manhattan, F.J. Rogers. 


Morse, R. P. Edgington. 


| *Rome, D.M. Adams. 


| Salina, J.H. Gibson. 
| *Santa Fé, Judge A. P. Heminger. 


Sedan, J. W.Goodell. 

Topeka, Kansas WeatherService. 

Tribuné, 8. B. Jackson. 

Wakefield, Wm. P. Cochran. 

Wellington, John H. Wolfe. 

Yates Center, F.R.Gray. 
Kentucky. 


Bernstadt, John de Planta. 
Bowling Green, M.H.Crump. 
Falmouth, F.G. Held. 

Frankfort, E.C. Went. 
Franklin, T. W. MaeGill. 
Louisville, Ky. Weather Service. 
McHenry, M.G. Dunean. 
Madisonville, T.J.Gill. 
Millersburgh, Rev.C. Pope. 
Mount Ster ing, H.C. McKee. 
*Owensboro , Watkins & Carter. 


| Owenton, J.S@ox. 


} 


Pellville, Osear Haynes. 
Richmond, Prof.O. A. Kennedy. 
Shelbyville, H. W. Prissler. 
South Fork, A. B. Gilbert. . 
Lovurstana. 
Cameron, Hon.8. P. Henry. 
Emilie, Dr. L. D. Chauff. 
Franklinton, Prof.J.M. Pugh. 
Grand Cotean, Rev.C.M.Widman. 
Houma, H.F. Belanger. 
Liberty Hili, E.A.Crawford. 
Luling, F.M. Rogers. 
*Mandeville, Hon. Alex. Band. 
Marksville, Leon Molenar. 
*New Iberia, Mrs.J.A.Gebert. 
New Orleans, La., Weather Ser- 
vice. 
*Port Eads, Miss Mattie Lawes. 
*Shell Beach, E. Vechampas. 
*Vidalia, L. P. Ault. 
MaINeE. 


| Bar Harbor, Joseph Wood. 


Cornish, Silas West. 
*Gardiner, Henry Richards. 
Kent’s Hill, W. ee 
Orono, Prof. M.C. Fernald. 
MARYLAND. 
Barren Creek Springs, Albert E. 
Aeworth. 
Cumberland, E. T. Shriver. 
*Fallston, Prof.G.G. Curtis. 
Frederick, McClintock Young. 
Gaithersburgh, J. T. De Sellum. 
Galena, Henry Parr. 
Jewell, Jos. Planmer. 
MecDonogh, MeDonogh Institute. 
*Mt. St. Mary’s, Mt. St. Mary’s 
College. 
Woodstock, Woodstock College. 
MASSACHUSETTS. 
Amherst, Miss 8.C. Snell. 
Amherst, Mass. Agricultural Ex- 
rimental Station. 
Blue Hill, Rev. A. K. Teele. 
Blue Hill Observ’y, A. L. Rotch. 
Cambridge, Harvard College Ob- 
Chestnut Hill, D. Fitzgerald. 
*Deerfield, Rev. A. Hazen. 
Dudley, Conant Observatory. 
Fall River, C. V.S8. Remington. 
Heath, B. B. Cutler. 
Holyoke, J. W. Doran. 
Leicester, Arthur Kendrick. 
New Bedford, Thos. R. Rodman. 
Newburyport, F. V. Pike. 
North Billerica, C.H.Kohlrausch. 
Provincetown, John R.Smith. 
Royalston, Miss Lizzie W. Chase. 
Somerset, Elisha Slade. 
Taunton, E.U.J ones, M.D. 


Massacuusert—Continued. 

Westborough, G.S. Newcomb. 
«Williamstown, WilliamsCollege 

| Observatory. 

| Worcester, J. B. Hall. 

MIcHIGgAN. 

| *Benton Harbor, A.J.MeCave. 

Kerrien Springs, F. A. Zerby. 

Birmingham, 8. Alexander. 

Harrisville, Dr. D. W. Mitchell. 

Hudson, Major A.H. Boies. 

| Kalamazoo, W. A. Black. 

| Lansing, Dr. H. B. Baker. 

Lansing, Mich. Weather Service. 

Marshall, G. H. Greener, M.D. 

Mottville, J. A. Hartzler. 

Thornville, John 8. Caulkins. 
Traverse City, 8. E. Wait. 

Ypsilanti, J.C. Bemiss. 

Ypsilanti, 6.8. Woodard. 

MINNESOTA. 

| Le Sueur, L. B. Davis. 
Minneapolis, Wm. Cheney. 

| Northfield, G. H. Alden. 

Saint Paul, Minnesota Weather 
Service. 

MIssisstrrPt. 
Booneville, A.G.Smith. 
Kosciusko, L. Heyman. 
Logtown, C.D. Koch. 

Louisville, B. T. Webster. 

Macon, A. T. Dent. 

*Palo Alto, W. H. Hill. 

| Pontotoc, C. W. Bolton. 

| Summit, J.N. Teunisson. 

| University, Mississippi Weather 

| Service. 

| Waynesborough, W.S. Daries. 

Missouri. 

_ Conception, Rev. Fr. Paul. 

_ Excelsior Springs, A. Reinisch. 

| *Payette, Prof. T. Berry Smith. 
Frankford, W.W. Vermillion. 

Grand Pass, E.R.Graham. 
*Lakenan, U. Ayres. 

| New Frankfort, G. W. Hawkins 
Ozark, J.J. Brown. 
*Pierce City, J.J.Spilman. 
Princeton, Dr. Wm. Hirons. 

Saint Louis, Missouri Weather 

Service. 
| *Warrenton, Prof. J. H. Frick. 
| Willow Springs, Capt.Wm. Hugh. 
MonTANa. 

Sheldon, Sarah E.Sheldon. 
Virginia City, Eugene Stark. 

NEBRASKA. 
| Ansley, P. Fowlie. 
| Creighton, George Roberts. 
Crete, Nebraska W eather Service. 
Crete, G. F. Gilbert. 

Culbertson, G. D.Carrington. 

David City, E. B. Taylor. 

De Soto, Chas. Sel tz. 

Fairbury, Dr. I. 

Falls City, A. B. Newkirk. 
Fremont, isaac E. Heaton. 

| Genoa, George 8. ‘Truman. 

| Hay Springs, Wm. Waterman. 
Kennedy, Mrs. M.G. Ericson. 

«Lincoln, University of Nebraska. 

Marquette, John Ellis. 

Nerth Loup, ©. W. Black. 

*Plum Creek, G. F. Cain. 

| Stratton, J. B.Sline. 

Syracuse, P. W. Risser. 
‘ecumseh, W. L. Dunlap. 

Weeping Ww ater, G. Treat. 

Nevaba. 

*Carson City,Chas W. Friend. 

Carson City, Nevada Weather Ser- 
vice. 

New Hampsuree. 
Antrim, Frank W. Palmer. 
Berlin Mills, Q. A. Bridges. 
Concord, W. L. Foster. 

Nashua, Chas. H. Webster. 
North Sutton, C. E. Hosmer. 
| Shaker Village, N. A. Briggs. 


| Belmont, 

Lake Winipiseo- 
Cotten and 
| Lake Village, oollen Man- 
| Weir’s Bridge, Oo 
| Wolfeborough, 
New Jersey. 


Beverly, C. F. Richardson. 
Harbor City, H. Y. Postma. 

Jersey City, Wright Babcock. 

Moorestown, Thos.J. Beans. 

New Brunswick, N. J. Weather 
Service. 

| Readington, John Fleming. 

| South Orange, Dr. W.J.Chandler. 

| *Vineland, Dr.O. H. Adams. 

| Woodbury, W.T. Wilson. 

New Mexico. 

| Albuquergue, 8. M. Rowe. 

| Coolidge, B.S. Mullin. 

| Gallinas Spring, J. E. Whitmore. 

Las Vegas, F. W.Chatfield. 

Los Lunas, Richard Pohl. 


Nev York. 
Alfred Centre, F.8. Place. 
Angelica, J.P.Slocum. 
Ardenia, Richard B. Arden. 
Auburn, Geo. borg 
*Barnes’ Corners, W.C. Fawdrey. 
Boyd's Corners, Thos. Manning. 
Canton, Henry Priest. 
Constableville, R.Sanford Miller. 
Cooperstown, G. Pomeroy Keese. 
Eden, W.P. Huat. 
Elmira, Gerity Brothers. 
Factoryville, T. P. Yates. 
Fleming, Robt. Warwick. 
Friendship, Jesse D. Rogers. 
Geneva, Mrs. N.S. Yates. 
Hess Road Station, C. H. Spanid- 


ing. 
Hudson, M.P. Williams. 
Humphrey, Chas. KE. Whitney. 
llion, G. A. Trowbridge. 
| Ithaca, Cornell University. 
Ithaca, N. ¥. Weather Service. 
Kingston, H.A.Stone. 
*Le ; Prof. F. M.Comstock. 
| Lowville, W. Hudson Stephens. 
Dr. M.A. Veeder. 
| Middleburgh, F. X. Straub. 
| Newfane Station, F. B.Chark. 
New York City,Central Park Ob- 
servatory. 
Nineveh, W.J. Barnett. 
| North Hammond, C. A. Wooster. 
| *North Volney,J.M. Patrick, 
| Number Four, Chas. Fenton. 
| Palermo, E. B. Bartlett. 
| Palmyra, L. D.Cummings. 
Pendleton, W.D. Lovell. 
*Penn Yan, Geo. R. Young. 


+Perr | W.H. Jeffers. 
Potsdam, Peter Vilas; G. W. F. 
Smith. 


Queensbury, De Witt C. Jenkins. 
Salem, W.W. Hance. 

Saranac Lake, Jas. P. Mills. 
Savona, M.S. Collier, M.D. 
Setauket, Selah B. Strong. 

| Somerset, J. W. Thurber. 

South Canisteo, J. E. Wilson. 
South Kortright, D.C. Sharpe. 
ao H. M. Wilson, Jr., 


Utica, Thomas Birt. 

Wedgewood, O. F.Corwin. 

White Plains, Prof.O. R. Willis. 
Nortu Carona. 

| Asheville, Dr. Karl von Ruck. 

*Chapel Hill, Prof.J.W.Gore. 

| *Fayetteville, H.R. Horne. 


Grover, F. H. Dover. 


‘*Hot Springs, Dr. W. F. Ross. 
Lenoir, Dr. R. L. Beall. 
Mount Airy, J. W. 

Mount Pleasant, H. L. T. Ludwig. 

*Morganton, P. P. Lorbacher. 
Raleigh Thos. C. Harris. 

Raleigh, North Carolina Weather 
Service. 


| *Rock Spring, T.J.Cates 


| Soapstone Mountain, H. L. Kim- 


rey. 

*Southern Pines, Professor BE. A. 
Martin. 

*Statesville, W. A. Eliason. 

*Wake Forest, Prof. E. G. Beck- 


with. 
*Washington, J.M. Gallagher. 
Weldon, T. A.Clark. 
Onto. 


Bellevue, Wm. Sheffield. 

Carrollton, P.M. Herold. 

Cleveland, G. A. Hyde. 

College Hill, John W. Hammitt. 

Collinwood, Wm.Smeed. 

Columbus, Ohio Weather Service. 

Demos, B. B. Ault. 

Elyria, 0. W. Goodspeed. 

Garrettsville, S.M. Luther. 

Glasgow, W.McBane. 

*Gracey, H.M.Scott. 

Jacksonborough, Dr. J.B.Owsley. 

Kent, P. W. Eigner. 

| Kenton, L. J. Demarest. 

| Lordstown, W.S. Dean. 

| Napoleon, Dr. T.C. Hunter. 

| North H.D.Gowey. 

| Orangeville, E. N. Hyde. 
Portsmouth, Dr. D. B. Cotton. 

| Poland, Chas. Stewart. 

*Salineville, J.W.Manning. 

Shanesville, John Roth. 

Shiloh, Peter Bowman. 

Tiffin, Rev. T. H. Sonedecker. 

Vienna, W. D. McCorkle. 

Wauseon, Thos. Mikesell. 

Westerville, Prof.John Haywood. 

West Milton, Luke 8. Motte. 

*Winfield, W. H.Stahl. 

Yellow Sp'gs, Miss Eliza G. Rice. 

REGON. 
Albany, John Briggs. 


nal 
| 
eButler, 
* 
Service. 
I 
| 
| as 
] | 
‘ *Usceola, F. M. hyte. 
Oskaloosa, Joseph Boyd. 
Oskaloosa. 0. H. aver. | 
? 


Place of observation and observer. Place of observation and observer. Place of observation and observer, | Place of observation and t 


List of voluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports for Monthly Weather Review — 


Pace of observation and observer. 
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TENNESSEE. Vermont—Continued. New 
‘ Bandon, Geo. Bennett. Ashwood, Rev.C. F. Williams. East Berkshire, H. B. mrt Guanajuato, Mexico, Meteoro- Menardville, Tex., Louis Ras 
East Portland, Dr. Geo. Wigg. Austin, P. B. Calhoun. Lunenburgh,Dr. Hiram A.Cut Ing. logical Beaver, Utah, Rev. J.D. Gilliam 
Eolas, Thos. Pearce. Gop, Arthur. Wild. | Hamilton, Bermada,Gen. Russell hi May. 
at’ ilan, Dr. M.D. L. Jordan. | Newport, M.B. Trasher. asti a, W. Va., Henry Res 
Pave, Nashville, State Board of Health. | Saint Johnsbury Fairbanks. Killisnoo, Alaska, Jos. Zuboff ion, W. Va., Julfus 
*MeMinnville. Prof. ig: J. Craw- | Riddleton, F. K. Fergusson, Strafford, H. P.d Scribner. La Logia, Mexico, H. Patrick. Gladesville, W. Va.,8. L. Zinn 
. Austin, Osear nostz. um Springs, F. H. Mazatlan, Mexico, n P. Acos easant Hill, W. Va., D. 
1 Ben, Austin, Q.C. Smith, M.D. Bolar, F Mexico, Mexico, Meteorological ne}l. 
sc Tillamook, A. P. Wilson. *Baird, D. Richardson. Bird's Nest, C. R. Moore. Observatory. Seven Pines, W. Va. J. R. Shaver 
Pew Bear Creek Ranche, W.H. Potter. Christiansburgh, H. D. Walters. Monterey, Dr. Wm. De | Rivesville, W. Va.,J. TB 
Altoona, Chas B Dudley M.D. Belton, E. A. Sterling. Dale Enterprise, L.J. Heatwole. Ryee. and F.F. Prickett. 
*Brenham, J.G. Sloan. etersburgh, Jas. M. olson, Jr. | New Westminster, » Capt. A. 1 
crore, John Grathwohl. Brownwood, J. F. Mayo. | Smithfield, J.R. Purdie. Peele. New stations in June, 
Robs Cedar Hill, J.P. Berry. | Spottsville, B. W. Jones. | Port au Prince, Hayti, Prof. I. Luverne, Ala., J.0.Sentelle, 
Wm Loveland Cleburne, P.J. Norwood. | Summit, J. R. Sim. Scherer. Ash Canyon, Ariz., J. Robs 
Drificn H.D Miller. College Kinealy. University st Virginia, James *Pueblo, Mexico, Catholic Insti- T. L. Dwight 
orado, ¥r Blount. earmouth. tute. almdale, Cal., We wood Murray, 
Columbia, J.8. Rogers. | *Variety Mills, J. H. Micklem. Topolobampo, Mexico, Mrs. Lil- | Sanborn, Dak.” H.V 
ig Easton, Dr.J. W. Moo + Corsicana, E. L. Gibson. | Wytheville, Howard Shriver. lian Whitehill. Soda Sp’gs, Idah L. C. Eastman 
Edinborough, C.F Sunes, TERRiTory. » Mexico, Jose A.y Bo- Oklahoma, Ind. Ter., C, F, 
Franklin b Bell. satur, H.D. Donald. ely, R.} oskinson. rilla. mer. 
“Haverford, Fredericksbargh, Acthur Strieg- ¢Clarksburgh, RT Lewndes. | Signal, Ariz., Wm. Koshland. Springheld, Ky., W. U. Ray, 
Le Re Geo. W T. Warburton ler. | *Hartmonsville, W.C. Tabb. | Strawberry, Ariz., L. P. Nash. infield, La., J.M.McCain, 
*Meadville David Logan ‘ Gainesville, D.F. Ragedale. | *Parkersburgh, T.G. Field. | Volunteer Sp’gs, Ariz., W.J. Hill. Gambrill’s, Md. J.E. Moque, 
Mesho. n, Stephen Gallinas, Lam Woodruff. -D.J. Echols. | Walnut Grove, Ariz., T. B. Carter. Nahafit, Mass., Wm. D. 
Nisbet} Gideon ‘ Galveston, Tex. Weather Service. Tyler Creek, F. M. Swann. | Iowa Hill, Cal., C.F. Maey. Fayette, Miss., J. N. Bedfi 
Petersbur h LE Roone Graham, A. B. Grant. : Wisconsin. | Amour, Dak.,Jno.J.A s. Ripley, Miss., E. N. Hunt, 
Philadelphia "Pe ane | Granbury, E. H. Snider. Cadiz, B.C. Curtis. Alexandria, Dak., L.C." aylor. Brownville,Neb,,G. D.Carrt 
Weather 4; Hatch inson. Delevan, George L. Collie. napoleon, Julius H. Hoof. Bingham, Neb. W.-C; Woody 
owe, W.M.8mith. mbarrass, J. E. Breed. scoe, Dak., C.H. Spencer. illshoro » N. Mex, J, 
*Huntsville, G. Buckingham. Fond du Lae, J.C. Wedge. Peter, Ga., C. M. Witcher. Smith. 
» in e, Jo8.Cottam. | Friendship, J.M. Harr son. aloney. oneym Brook, N. 
Salven M.D, | Dr.C. M: Ramsdell. “Glasgow, Henry M.Crombie. | nd. Morris Collar. Hyatt. 
State College.’ rieultural Ex. | *Longview, G. W. Krech. | Grantsbargh, L. Roby, M.D. le Grove, Iowa, C. A. Schaffter. Leipsic, Ohio, J. D. Ha 
rimental Station. "| *Laling, W. H. Rather. Greenwood, H.J.Thomas. Pofnte & la Hache, La., F. C. | New Athens, Ohio Jos. Hols 
a ' ton, Mies C.J With Merkel, J. L. Vaughan. | Hayward, J.M. Custard. | Myers. 4 Hepner, Oreg., Arthur Smith, 
Rey. M Gustin een. Mesquite, Silas G. Lackey. Lincoln, A.J. Loose. Cumberland, Maryland, Howard | Port Royal, Sc. H. D. 
a Taskaren RJ Mick: New Braunfels, Paul Wipprecht. Madison, Washburn Observatory. Shriver. | Dallas, ex., C. F. Mercer, 
\ Welisboroa h Hiram: D Demi New Ulm, C. Runge. Manitowoc, Miss Clasina Lips. | Albion, Mich. , Chas. E. Barr. Duval, Tex., Jno, C. Edgar, 
West Chester, | Pecos City, H. Merriman, | Neillsville, W. Heaslett. Fort Logan, Mont., Wm.Gaddis. | Losee’ Utah’ Ephraim Coffall 
“Westtown, Wm. F.Wickershem, | Silver Falls, C.M. Tilford, Ryhkosh, Prof. W.N.Mumper. Glendive, Mont. H. Ray. Saint George, Utah, Seth A 
Snyder, A.C. Wilmeth. Richland Centre, Lua wig. | Powder River, Mont., J. M. Gra- Lexington, Va., Prof. H. 
*V ictori -8. midt. ummit ¢, Koepenick. m. 
Kingston, C.0. Flagg. *Waco, W.H.Godber. Viroqua, F.J. Bold. tAubarn, Nebr.,G.D.Carrington. Rowlesbu W.Va., M. 
Sourn Uran. Waucousta.G. A. Yapp. Kimball,Nebr., D. Henderson, Jr. | Lancaster is., Edward 
*Aiken, Dr. W. H. Geddings. Levan, A. B. Larsen. Weston, R. R. Wilkinson. *Stuart, Nebr... c. E. Barber. Wausau Wis., Hinemann Brom 
Cedar Springs, J.T. Bayerly. Vermont. *Clayton, N.Mex., H. E. Byler. Lusk, Wyo., F. 8. Lusk, 
Colambia,8.C. Weather Service. Brattleborough. W.H. Childs. *Burnside, 8. A., Dr.C.J.Hering. | Arcade, N.Y. H. W.Cloug | Wheatland Wyo. M.R.Jo 
a Kirkwood, Colin Macrae. parlington, . B. Gates. Grand Turk, West Indies, Geo. I. Rome, N. ¥. Dr. H.C.S8utton. Havanna, Cuba, Dr. Enrigaé 
Statesbargh, Dr. W. W. Anderson. Coventry, W. H. Tibbetts. Gibbs. Beallsville,Ohio,R-G. McGanghy. Monte, 


a Military posts from which meteorological reports were received, through the Surgeon General of the 4 ».in ime to be used in the preparation 
Monthly Weather Review for June, 1889. 


ALABAMA. Cororano. Ipano. MARYLAND. Nepraska—Cont’d. New Yorx—Cont’d. Texas—Cont'd. 
wr, Mount Vernon Barracks. Crawford, Fort. Boisé Barracks. McHenry, Fort. Omaha, Fort. Willett’s Point. Ringgold, Fort. 
Antzona. Lewis, Fort. Sherman, Fort. Robineon, Fort. Ou San Antonio, Post at 
Apache Fort. Logan, Port. 8 Armory. Sidney, Fort. 
Wie, Fort. ons, Fort. Slanc arren, Fort. 
Huachuca, Fort. 4 Sheridan, Fort. New Mexico. Du Chesne, Fort, 
Lowell. F Connecticur. Micuiean. Bayard, Fort. Douglas, Fort. 
4 MeDow, Trambull, Fort. Brady, Fort. Marey, Fort. Klamath, Fort. 
Mo — Daxora. Gibson Fort. Mackinac, Fort. Selden, Port. PENNSYLVANIA. M 
BS San Carlos. A. Lincoln, Fort Reno, Fort, Wayne, Fort. Stanton, Fort. Allegheny Arsenal Myer, Fort.” 
Verde Fort. Sill, Port. Minnesota. Union, Fort. P yer, Fort. 
B: erde, Fort. Bennett, Fort. Supply, Fort. Snelling, Fort. Wingate, Fort. Frankford Arsenal. Wasurverow Talk 
Whipple Barracks. Buford, Fort. PP Ruope Istanp. kane, Fort 
hy ARKANSAS. Meade, Fort. Kansas. Jefferson Barracks. New Yonx. Adams, Fort. ownsend, Fort. 
Hot Springs. Pembina, Fort. Hays, Fort. Columbus, Fort. 
Little Rock Barracks, Randall, Fort. Leavenworth, Fort. Montana. David's Island. Texas. Vancouver, Fort. 4 
CaLiroania Sully, Fort Leavenworth Prison. . Assinniboine, Fort. Hamilton, Fort Bliss, Fort. Walla Walla, Fortes 
Alcatraz Island. - Totten, Fort. Riley, Fort. Custer, Fort. adison Barracks. Brown, Fort. Wyomrnes 
as Ange! Island, Yates, Fort. Kentucky. Keogh, Fort. iagara, Fort. Clark, Fort. Bridger, Fort. 
ry Benicia Barracks. Dist Cotrumsta. Newport Barracks. Maginnis, Fort. Plattsburgh Barracks. Davis, Fort. D. A. Russell, Fort, 
Bidwell, Fort. Washington Berman Lourstana. Missoula, Fort. Porter, Fort. gle Pass, Camp. Laramie, Fort. 
Vas ton, Fort. Jackson Barracks. Poplar River, Fort. Schuyler, Fort. Elliott, Fort. McK inney, Fort. 
Be Presidio ofSan Frane’seo. rrancas, Fort. ennebec Arsenal. EBRASKA. aterviiet Arsenal. eIntosh, Fo eridan, Camp. 
4 N San Diego Barracks. Saint Francis Barracks. Preble, Fort. _ Niobrara, Fort. West Point Mil. Acad’my. Pefia Colorado, Camp. Washakie, Fort. 
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